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STATEMENT OF WORK (FORMERLY CALLED
"REQUIREMENTS DOCUMENT™) - ANALYTICAL SUPPORT
(RFP number 3-XS1-Q4257)

(REVISION 2 - JULY, 1995)

BACKGRQUND

Qvarview of the problem - The University of California has operated Los Alamos Nationsl
Laboratory since 1943. The primary mission of LANL has been nuclear weapons research and
developrnent and basic research in the areas of physics, chemislry, and engineering that supports
the weapons deveiopment. In addivbon, research on peacelime use of nuclear energy has
included space applications, power reactor programs, rad.coiology, and medicine. Olher LANL
programs inClude elementary particie physics, applied phctochemislry, astrophysics, aarth
scrences, enargy resources, nuclear fuel safeguards, lasers, computer sciencas, solar energy,
geothermal energy, biomedical and environmental research, and nucies: wasie management
research. Past and present work performed at LANL has crealed a need for analyses of samoples,
both tor the purpose of Waste Management actviies relaled 1o ireatment, siorage, and disposal
of wastes generatud as a result of ongoing oparalions (rudioactive, haxardous, and mixed waste),
and foe the purpose of Environmental Resioration, which includes remedial actions involving past
and potential releases from inactve waste sites, and decontamination and decommissioning of
surplus facilibes. Sample analyses bre needed primarly in the areas of organics, INDIYanics,
radochemistry, and high explosives,

LANL must comply with the Atomic Energy Act and all Federal and Siate environmental
requirements addressing the handling, transport, release, and disposal of hazargous malerialy, as
well as protecbon of ecological, archaeciogical, histone, atmosphec, and aquatc resources. The
pamary Federal legistation impacting the analyses of enviconmental samples for LANL is the
Resource Conservabon and Recovery Act (RCRA) as amended by the Hazarious and Solid
Waste Amendments (HSWA) of 1984, The Comprehensive Environmental Response,
Compensatcn and Liabiity Act (CERCLA) and Superfund Amendments and Rasuthonzation Act
(SARAreiated actions for potential reiease sites are being addressed under DOE's Environmental
Resticrabon Program in conjunchion with RCRA cofrective actions. Other environmental
tequirements, such as the Clean Air Azt, Clean Water Act, Sale Dnnking ‘Aater Act, and Stale
requirements may influence analytical needs, such as method delection and quantiation limits,
analytes of interest, and media of interest.

Purnoae af aubcontracia - Presently, LANL internal laboratones provide chemical analylical
servicos for the Laboratory, including organic, inorganic, and radiochemical analyses for race
lovel contaminants in vanous matnces, such as water, wasie water, sois, siudges, fillers, and oils.
Those matrices may contain both radicsictve and hazardous matenals,

LANL Jis0 uses subcontractor suppon for analyses of samples (thrcugh the subcontracts
awarded under RFP number 3.XS51.Q4257) because of the workioad relaied 1o RCRA and other
acivibes in the areis of Waste Managemaont and Enviconmental Restoration, at a minimum, that
oxceed the capacity prasent within LANL internal laboratones. The subcontracts provide LANL
with suppart in the areas of organies, inorganics, radiochemistry, and high explosives, Sumpias
may contain both harardous und radionctive componants. Radiwactivity will not exceed 100
canccunes (nCi) per gram.
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Procedures for both LANL and the subcontraciors foliow, as weill as gereral and specific
subcontract requirements as revissd through Revision 2,

GENERAL REQUIRENENTS L
Sampile scheduling and recelpt procedurss - The responsibility for scheduling of samplet rests
with LANL's Sampie Coordinator, The Sampie Coordinator will make every efior (o rictity the
subconiracior of sample delivery at least 4 weeks prior 10 the dispatch of samples from LANL 1o
anable the subconiractor (o effectively scheduie sampie anslyses. Yhen the subcontractor has
been nolified ot least 4 weeks in advancs of sampie delivery (assumed 10 be one business day -
including Ssturdays - afier the day of dispaich}, i is obigatory 10 accept the sEmpies and gnalyze
them according 10 specified requirements (i.e., perform the required analyses within holding times
and deliver the data by the due date). In the Case that the subcontracior is noted Of sampie
Celivery less than 4 weeks prior 10 dispatch of samples, the subcontracior has the nght of refusal.
10 aXISNUALNG CATUMEANCAS. when the subcontractor has had at least 4 weeks notce of sampie
delivery and will be unable 10 moet the dsta turaround tme, the Sampie Coordinator will
consider negotiating (with the spproval of the Coniract Administraior) an extended data celivery
date with commensurate sampie analyses prce reductions, providing this negotiation occurs pror
10 sample delivery,

If sample delivery dates change by more than 5 days cue 10 field problems or Client sampie
scheduling changes, unless tre laboratory is notfied of these chunges at ieast 4 weeks pnor 10
shipment of the samples, the subcontracior's nght of refuss! is in effect.

Scheduling of sampie delivery may be by telephone and/or FAX during the initial phase of the
subconiracl However, it will be done electronically by the Sample Coordinsior as $50n as
possibie. in addition, electronic transmission of the analysis request will be coordinated with
sample delivery, identifying, 3t 3 minimum, the Sampée Dslivery Group (SDG) or Request Number
(RN) { “SDG" and "RN" will be used interchangeably to mean the same thing - bssed on the
specific LANL program’s usage), sampie numbers, anslyses to perform, and required turnaround
time. The subcontractor must notify the Sample Coordinator, either by phone 07 FAX (may be
electronically, in the future), if the samples are not received on the day scheduled. In adoition,
when sampies ar¢ received, the subcaniractor must notfy the Sempie Cocrdingtor of any
problems associated with those sampies (e.9., broken containers, inadequate volume - not
problems with the analyses) by the next business day.

Whatever information can be provided about the radicactivity of the samples being scheculed will
be communicaied 1o the subcontracics by the Sampie Coordinator, The results of LANL's
radicactivity screening may preciude delivery of scheduled samoles if higher radioactivity is
identified then aliowed by the laboratory’s Nuclear Regulatory Commision (NRC)Yagreement state
license. Any streening dats provided with the samples is not Quaraniead 1o be accurate enough
to preciude the need for the [aboratory to perform whatever radioactivity screening it considers
necessary 10 protect health and safety and NRC licanses,

LANL pians 10 supply all sample botties and coolers for this subcontract. However, in an
emetgency, the subconiracior may be asked lo supply betties and/or coolers, which will be billed
as a separate line ilem according to the subcontracior laboratory's standard price list for this
service, which will be submitled with your best and final offer. Specifications for the
bottles/coolers will e provided by the Sample Coordinalor if the need anses.




Sampie delivery will be by SOG of RN. An SDG or RN ig defined as a group of sampies that must
be reported logether (may include QC samples), and may arrive al the subcontractor .aboratory
over a period of up 10 14 days, to aliow for long-term field sompling when necessary. Note that
the SOG or RN generally amive all in the same day, Thre subconiractor must meet holding limes,
regardiess of the fact that an SDG/RN may be delivered to the laboralory over up (o & 14 day
pencd. The data due date for the entire SDG/RN will be based on the last day of delivery of
samples for that SDG/RN, The Sampie Coordinator will designate the sample numbers that fall
within an SDG or RN, basad on the sample matrices that are to be analyzed,

1tis important 10 understand how LANL is defining a sampie for purposes of this subcontract and
how it relates (o the SDG or RN (though not related to sample analyses prices). The Sample
Coordinator o field personnel will assign a sample number to each sample botlie delivered to the
subcontractor, with the appropriate designation of determinations to be performed on the template
accompanying the samples. The SDG or RN count is based on the number of diferent sample
numbers received by the subcontractor laboratory. There may be more than one “determinalion
category” for & sample - .9., for organics there could be 3 determination categories for one
sample (VOA, BNA, and pesticide). There could be several bottles delivered for Lhe single sample
for VO~, BNA, and pesticide analyses, but all wouid have the same sample number on them, and
they would count as one sample of the SOG,

LANL reserves thu right 10 order analyses for specific analyles under these “determination
categories” {such as a single metal or a limited list cf VOAS) for which the subcontractor would
report only the resulls requested but can be paid as if the entire determination category was
ordered. The reason for this is for ease of data review/data assessment when there are specific
contaminants of concern identified by LANL. The rationaia for payment as if the entire
determination category were reported is that the subcontractors are iikely sel up in a mode 1o
routinely produce data on the gamut of analytes within a determination category {calibration,
reporting forms, elc.) o that they do not save money by analyzing a limited list from the
determination category. Not withstanding any of the above paragraph, the subcontractor may
elect to charge a lesser amount when a limited list of analytes is ordered - as may be proposed
unde? non-rouline analytical services.

All samples dispatched from LANL that may be from an area of possible radioactive contamination
will undergo radiclogical screening with the excaption of rinsates and some water samples. (The
subcentractor wili be paid the % increase in sample analysis cost for radiosclive samples that is
agroed upen at subcontract award } When available, this screening data will be provided lo the
subcontracior. (Procedures for radiological screenirg are found in Appendix 1.) No samples will
knowingly be sent to a subcontractor that exceed the subcontractor's NRC/sgreement stale
Iicense. Nole that the subcontractor is required to provide LANL with a copy of any new or
revised NRC licenses upon their recelpt Note also that al! laboratories receiving samplas from
LANL that may be from an area of possibie radioactive contamination must have an NRC facilities
icense. |7 a laboratory conducts their own radiological screening and determines the sample to
be at background, the sampie may be sent for analysis o a “sister” laboratory that is included on
the contract. In such an event LANL will not be responsible for any damages caused by
inaccurate radiological screening by the subcontractor. Each laboratory is responsible for
ensunng that such shipments are within the applicable NRC/agreemont state regulations.

Despite the fact that LANL will screen the sampies for radioactivity prior to shipment, and will not
knowingly senvi samples te the laboratory exceeding the NRC facility lizense limit, it is the
subcontractor’s responsibility 1o manage any potential exceeding of the license limit due to other
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samples in house. The subcontracior must work with the Sampie Coordinator if it appears the
license limit may be exceeded; howsver, once the capacity is committed 1o LANL, the
subcontracicr must not take other clients’' samples if those sampies will cause the laboratory’s
license limit 1o be exceeded once LANL sampies arfive,

Reliyarabiss requirernents - Daia tumaround times msy be from 15-80 dsys for crpanics,
inorganics, and explosives and from 30 days 0 a subcontractor-proposed tumaround time for
radiochemistry, at the specific prices for various tumaround times established at subconiract
award, The schedule for detivery of data wi be provided by the Sample Coordinator at the time of

scheduling.

Initially, the deliverables will consist of Microsoft Excel spreadsheets or Tab deiimited ASCI! files
on 3% inch diskettes, 3 Case Narmative in Microsoft WORD or Wordperfect (as described in
Section V) as well as hardcopy for elements not transimittable ir: Microsoft Exced (e.g.
chromatograms, spectra). In addition The required hardcopy items are identified in each of the six
routine analyses Sections llls anc must be deliversd by the data due date (with the diskette, if it is
provided). LANL will provide the software needed for generating the LANL-spacific Microsoft
Excel spreadshests/TAB delimited ASCH! files,

A hardenpy of the Case Narrative described in Section V, “Reporting Requiremants ” is required
with delivery of data for each SDG/RN,

A copy of all laboratory Chain-of-Custody documentation must also be defivered simultaneously.
Note that the onginal Chain-of-Custody documentation will be transmitied with the samples
retumed to LANL uniess samples are compietely used up of, with LANL approval, the laboratory
disposas of the samples, in which case the original is sent with the diskette/hardcopy, as
described in ILE.

All repoits and documentation must be legible, complete, paginated, and in order according 10
requirements identified in the template accompanying the sampies, and paginated.

Soil results must be reporiad on a dry weight basis (including % mo.sture) except for tritium and
other instances when it is inappropriate 10 dry the soil sample prior to analysis (in which case the

% moisturs should be reported, as for tritium) uniess It creates a potential hazard to dry the

ssmpie 1o calculate the percent molsture. In these cases, it must be made Clear in the case
narrative (essentially an SDG narmrative) why the sample was not dried and % moisture not
reported,

Examples of the draft Microsoft Exce! spreadsheets 10 be used are located in Appendix 2,

The hardcopy and the SDG file (see Section IX.C) must be sent together (with the diskette, f
requesied) to;

John Miglio, Sampie Coordinator
Los Alamos Nationa! Laboratory
PO Box 1663

MS E-509

Los Alamos, New Mexico 87545

or, if sent by ovemnight camier such as Federal Express,
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John Miglio, Ssmple Coordinator
Los Alamos Nabvonal Laboralory
TA-35, Building 128. MS E.509
Orop 01U

Los Alamos, New Mexico 87545

The required slectronic delivesabie is ar |BM or IBM-compatible, 2.5 inch diskette,

Tha hardcopy Case namratve and items spelied oul in the specific routine analyses categones
must always De submitted. Hardcopy of tha diskelte deliverable wilt be requesied when needed,
and is saparsisly biloble. CLP-like forms may be requested by form number aiso. If this occurs,
they will ba bdlabie separately,

Raw Qata Dallvary - Raw data is considersd part of the SOG/RN File as descrbed in Secton IX,
and is ransmitied a3 part of the SDG/RN File by the dala Jue date.

Sampie heiding timas - All samples must be prepared and analyzed in accordance with relevant
rolding times from the sampiing date as spelied out in SW-848. The analysis request
cocumentation wiil Clearty raiate the sampling dateltime 30 thal the subcONractor is oware of the
ume consirsints on sampie preparation or analyses. LANL plans 10 have sampies delivered (0 the
lavoratory with at least 72 hours remaining for sample extraction or analysis. However, i may
occur that the samples arive in the laboralory with less than 72 hours remaining within the SW-
846-shpulated holding ime and it may be cnbcal to the user of the data that the hoioing lime be
mel In inese circumstances, the subcontractor would be paid Ihe % sampie snalysis price
increase established for sampie extraction or analysis on samples arriving with less then 72 hours
remaining tcward the SW.848 holding ime. The subcontractior will not be held responsible for
mssing holding imes when LANL has sent the sample(s) oo lale 10 meet SW-34C hokding hmes
(2.g., 24 hours ¢r less unll holding tme expiration).

Return of unused sampies and radioactive digestates and extracis - All unused samples,
unless LANL has approved disposal by the lacoratory, and all emply coolers mus! be retumed lo
LANL (Sample Coordinator) in the original sample containers. Samples must be retumed 10 LANL
within 80 days of LANL's acceptance ol data. The subconiraclors will be provided with instructions
for using 8 LANL bHling number (also for doto package delivery). Unused samples mus! be
retumed under chain-ol-Custody, using the ongiral Chain-f-Custody documentation for this
purpose and must be property packaged to prevent breakage. This chain.of«custody
documentation for retum of sampies will he included, by LANL, as part of the SDG/RN File
described in Section IX

In agdiion to the unused sampies, LANL will accept for relurn sampiles thal were anaiyzed “as is”
(such as samples usad for gamma spectroscopy) if retumed in the onginal container, Radioactive
drgestales and extracts can aAlso be returned if the radicactivity is greater than the measured
background by the technique used by the laborolory, However, LANL will not take back
hazardous wasle extracts and digesialex uniess they are racioactive, with the radioactivity groater
than measured background. The subcontractor laboratory will be responsible for ensuring that
only those radioactive extracts and digesiales that result from LANL samples are shipped back (o
LANL. They must be shipped back under chain of custody and clearly labeled with sample
numbers and azalysis types, since LANL will need clear definilion of the constituents/radioactivity
¢f those axtracts and digestates, If the subcontractor chooses to return these exiracts and/or
digestates (note that it is not a requirement), the Sample Coordinalor should be gontacted for
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direction on how the extracts and digestates are t0 be screened for radiosctivity - whether by the
SDG/RN with the extracts or digestates composited, or by the individual extracts and dipeststes.

Loeation of performance of wark - The subcontracior must pedform all work associsted with this
subcontract at the subcontractor's faciily that was audited and/or sccepted by LANL. As the
subcontracior develops other faciities (o provide these services, a request can be made of LANL.
for approval of those facilities, ‘

Hardhwaraisoftwire - Each of the anatytical methods cited in the “specific determination
categories” sections identifies the needed equipment (hardware, and in some cases software),
‘The subcontracior must meintain 33 of the needed equipment in good working order for the period
of performance of the subcontract In addition, the subcontractor must have sufficiont backup
equipment 10 Mmeet sampie analyses commitments in case of equipment faiiure,

Microsoft Windows Opersting System is 1uquired as weil as Microsoft Excel

As mantionad in 11.B., LANL will provide tre file tempiates needed for the Microsoft Excel
spreadshects.

Performance Evaluation Sample results

The subcontracior must bs aware that LANL will be obtaining information on Performance
Evaluation Sample results from DOE's Intoyrated Ferformance Evaluation Program (IPEP), The
subcontracior must provide permission, if requesiad, to sliow provision of this information 19 LANL
by laboratcry name. Al subcontractors must be regisiered with the Mixed Analyte Performance
Evalustion Program (MAPEP) (uniess they do not have an NRC facilties license). Noie that

MAPEP results wilkl be provided to LANL through IPEP,
Paymant reductions for non-adharsnce io requirements -
‘When the quality of the data is 30 poor because the subcontractor did not meet requirements

because of deficient performance, and the user cannot usa the data, there will be £0 payment for
the sampie anslyses.

If the user cannot use the dauta ‘or the intended purpose because the subcontractor did not meet
reguirsments, but the dats can be used for 8 lesser purpose by the user (e.g., focus future
needed analyses and/or sampling points, provide screening level data), 50% of the agreed-upon
price will be paid,

For Iate delivery of dais, payment will be recuced by 2% per day up 1o 75%, uniess a modified
date due date was negotiated, as described in Section Il A

Note: LANL will consider that the prices proposed by the subcontractor are for data delivered by
the due date and according 10 subcontract requirements,

-Invoices will be submitied monthly, Each month's inupice will include ali

SDG/RNs/RNs analyzed during the period in question and for which data packages have been
sent 1o LANL, Information that must be included on the subcontraciors invoices is.

. Invoice number
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invoice date

Subcontractor name

Sample Delivery Group Number(s) and/or Requast Numbers being invoiced

List of sample numbers with associated determination categonies, along with the price of
each determination

. Total amount invoiced

Sample analyses prices for vanous combinations ¢f tumaround times and monthly delivery of
samples (Capacity) up to the maximum for which you woukd like to be considered for delivery, will
be established at subcontract award, This maximum, which should be based on your personnel,
equipment, and facility limitations (by tumaround tirve} will be the basis for billing LANL. (This
assumes that the higher the volume of analyses the lower the sample analysis price),

Note: it LANL did not commit to send samples during any month and 10 samples were
sent, or no analyses were completed, from previcusly submitted sampies, and data
packages sent, there will be no paymant for that month.

SPECIFIC REQUIREMENTS FOR ROUTINE ANALYSES

The analyses categories of organics (including voiatiles, semivolatiles, and pesticides/Arociors),
inorgenics, radio-chermistry, and high explosives are considerad 10 be routine analyses for
curposes of this subcontract, and are referred to throughout a8 “routine analyses calegories.”
There will be methods options cited for each, such as SW-846, CLP, USATHAMA, and LANL,
Any other methods/method modifications the subcontractor wishes to use must be
approved by LANL. The reguest for approval must be sent to the Sample Coordinator, who
will provide It to the appropriate person(s) for evalustion and spproval, Note that only
methods/modifications that are compatible with the EDD will ba considersd. The cilations
will be for the commonly used methuds, soma of which are considered (o be standards. Whaen the
laboratery chooses (0 use cited SW-846 methods, the current (or most recent dralt) version will be
considered the appropriate one and will be cited. These SW-846 methods aio available through
the Methods Informabon Communication Exchange (MICE) at (703)821-4789. Note, itis not a
requirement to use the promuigated version of SW-846 excepl in specific categones as outlined in
J0 CFR Party 200-270. The laboratory will be nolified in the unlikely situstion that samples are
telated to one of those categories.

In dadibon, a listing of the required hardcopy data 18 provided. The targe! anityte lists will be
included in cach of the Section llis, and is requited - regardless of what method is used by the
latoratory unkess a limited list of analyles is ordered (as described in Section ILA. Each of the
Sochon iiis will clanty the QC requirements, regardless of the method used.

“Estmated Quantitabion Limits (EQLs)” nze provided for the organics, high explosives, and
rodigchemistry parameters. EQL's aze defined in vanous SW-848 melhods as “the lowsst
concentrabion that can be relubly achieved within specified limits of precision and accuracy during
routine laboratory operaling sondiions. The EQL is generally 5 10 10 times the Method Detection
Limit (MDL). However, it may be nominally chosen within these guidelines 10 simplity dats
reporting. For many analytes the EQL is selecizd from the lowest non-2ero standard in the
caliprabon curve, Sampie EQLS ore highly matnx-dependent. The EQLs listed in SW-346
mathods are provided for gudance and may not ahways be achievable.” The definition indicates
that EQLs hsted for soiVsadiment are Based on wel waight and that normally dats are reporied on
2 dry weight baws, thus causing EQLs higher than those cited for ory weight.
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For inorganics, “Estimated Detection Limits {EDLs)" are provided msisad of EQLs, to reflect the
Contract Required Detection Limits (CRDLs) of the Contract Laboratory Program methods.

Each of the 6 categories has a separsie Section 1), so that each subcontractor will have to deal
only with the relevant sections. Note that the organics category is divided into separate Section
llls for volatiles, semivolatiles, and pesticides/Arociors,

SPECIFIC REQUIREMENTS FOR NON-ROUTINE ANALYSES - Non-routine analyses which
have been inchudad in your coniract Bt your request or may be inciuded as a resul! of
revisions/change orders to your contract (a revised list of LANL neads for which proposals are
wanted is included as a revised Appendix 3), are analytical services other than the six routire
analyses categories. Routine, standard, or widely used methods are svailable for some of them.
Others are very specisized and may be of an emerging nature. A cer-sample price for analyses
for each of the parameters identified that ycu are interestad in (and for which you have the
capability), 83 weil as a tumaround time for data delivery, should be proposed, and the method
cited (if “standard”) or general technoiogy (if not “standard™), Submission of the Subcontractor
price list for all available services is appropriate, ff desired. The purpose of this activity is o
provide LANL with a ready list of subcontractor analytical services to meet & diversity of LANL
needs needs in circumstances when the § specified routine analyses categories are insufficient.
Note: proposals on the non-routine anatyses will not affect the selection of the
laboratories for subcontract awards, but are for use after subcontracts are In place. These
analyses will be ordersd/scheduled in the same manner as described in Section IILA.

REPORTING REQUIREMENTS - For the 8 routing analyses Categones, reporting must be made
a3 described in Section 11.B., "Data delivery requirements” and, more specifically, as defined
within each of the routine anaiyses caiogories’ Section Hl, deliverables, All results must be
reported on a dry weight basis other than the exceptions notex! in 11.8.

Reporting for non-routing anatysas (discussed in Section V) will include analytical results with ail
supporting quality control documentstion in an electronic format that resembies the mutine
anslyses deliverables most like the non-routine, if possibie. For analyses thet may not in any way
resembie the 6 routine catsgories (such as geo-technical or biglogica! testing parameters), an
electronic format can be agreed upon with the Sampie Coordinator, theugh is not required. The
minimurm requirements for deliverabies for all non-routine services (with the exception of
measurements for which some oOr any are not appiicable) sre

. tarpet analytes/measurement parameters and associated quantitation or measurement
limits

. citation of sample preparation and analytical method used (when a “standard” method

used or a description of the technology used wten 3 standard method cannot be cied.

calibration data

raw anslytical cata (instrument outputs)

manysl calculation ussed for generating resuts (unless specified in cited method)

anatytics! dats for use

s} quality control documenistion

L] L] L] L] -

A narrslive Called the “case namative” (WORD or WORDPERFECT file on the diskene
Seliverable) will be required for every SDG/RN for both the routine and non-rouine analyses. In
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addibon, a hardcopy of Ihe Case NaTRLVE is required with the other specified hardcopy
delivernbies,

Required components of the Case narratve follow:

Laboralory name and subconiract number .
SDG/RN number (I
Sample numbers included i the SDG/RN

Documentahon of quality control, sampie, shipment and/or gnalytical problems in

procassing the samples, anomalies noted in the data, decision trees/comrechive aclions

taken 0 soive problems, and any other infermation that might be of use 0 the data review

personnet of users of the data in making decisions.

In addibon, the case narrabve must contain the following statement: “l certify that this dats
package s in complance with the terms and conditions of the contract, *M1h technically and for
compleleness, except as oetailed in this case narmalive.” This statement must bs immeadiately
foliowed by 'he name of the Laboratory Manager or designee, title, and date of siphature, The
hardcopy of this case narrative must be signed in oniginat and dutod by the Laboratory Manager or
designee over or next |0 the typed name, lite, and dale. This siatement iearly makes (e
laboratory accountable foz data package verification prior to delivery 10

REQUIBED QUALITY CONTROL PROCEDURES AND CRITERIA - Each of the routne
analyses calegones Section 1l documents contains & Section IV specific 10 the category and
determinations within the category (e.9., organics - pesticides) which defines quality control (QC)
procedures to foliow and ¢critena to be met regardiess of the method option usaed (e.9., CLP or
SW-3486).

In some cases, both SW-046 and CLP methods are ciled as oplions. There are some differences
in these documents (e.g., QC proceduras and criteria), gererally the CLP methods having more
QC mquiremeants. In a few casos, SW-846 criteria are more stnngent The Saction 11l for each
toutine analytical category stipulates the LANL QC requirements and criteris. There are a few
instances where procedures are different (e.9., SW.8081 raquires a 5 point calibration, whereas
CLP pesticides/Aroclors methods require a minimum of a 3 point calibration), The spreadsheet
delivarable will accemmodale use of sither SW-846 or CLP methods.

In instances where the dala acteptance cnitena are not met, the subcontractor is required 1o
repeat the sample preparation and/or analysis. If the ¢riteria are still not met bacause the oroblem
iscaused by matrix atfacty the subcontractor should bill for boths sets of analyses. If the problem
IS corrected by the reanalysis, the subcontractor should bill Only for the analysis that meets the
accepiance criteria and should not send ihe data for the non-acceptabie analysis. 1f holding times
have expired prior to the repeat of the sampie preparation or analysis, the laboralory should
conlact the Sampie Coordinater for a decision as 10 whether 1o perform the repeat.

FLQA) PROGRAM - The subcontractor must maintain a QA Program that
ansures the quallty of the data generated by the subconiractor meets the specifications of the
client There are many elements of a QA program that need 10 be considered such as inlernsl QC
samples (o check on instrument ang operator performance, use of control charts to identify
warming signals before they become probloms {e.q., for insirument performance, surrogate
recoveries, laboratory blank contamination, standards degradation, elC.), opsrator training -
ncluding “refresher training,” internal cenification of operators, intemal auditing of laboratory
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oparations (e.9., adherence ic Standard Operating Procedures and update of them when
sppropriate), sudits by an outside party, use of NIST and EPA refersnce matsrials 10 provide
traceabiiity 10 national standacds, insertion of biind QC sampies and other indicalors o ensure that
the laboratory identifies and comects snalyticsl problems &s 3000 as possibie, and verification
procedunes 10 ensure that all cormective action loops are ciosed. Good ‘aboratory practices must

be adhered 10 at all times.

The subcontracior must have a Quality Management Plan (QMP), formerly referred 10 » Quaiity
Assurance Program Pisn (QAPP), that meets the DOE requirements of DOE Order 5700.6¢,

where appropriste, snd “EPA Requirsments for Quakly Managemsni Plans - EPA QA/R-2 Intlenm
Final, August 1994 (or final when available) which supersedes QAMS-005/80. The ANSIJASQC
E£4-1994 “"American National Stendard Spactfications and Guideiines for Quality Systems for
Environmantai Data Collection and Environmentsi Technology Programs™ provides minitum
specifications anG guidaknes that apply 10 COMMON of routine quality management functions and
activities necessary 10 support environmental programs and specification and guideiines that
apply 1o project-specific activibes involving the generation, collection, analysis, evaiuation, and
reporting of anviconmental dats. Applicabie standards and guides that can be used 10 define
criaria misted specifically 10 analvtical laboratories inciude ASTM E@D4, Crifens for Assessing
Laboratory Compelence, 150 Guide 25, Genersl Requiremen's for the Competence of Calibretion
and Testing Laboratories, and ANSUASQC Q2-1991, Qually Mansgement and Quallly System
Elements for Laboratones - Guidelines. The QMP must bs available for review upon site visits or
upon request and delivered 10 the Sampie Coordinator,

LANL's QA oversight program for the subcontracts may mnciude biind QC sampies, periodic on-
site visils, and data packege audits ss well as tracking and tranding of 2l performance
information. The subcontracior will be provided with reports on performance and on-sile visit
findings and corrective action items, A comective action program will ba in pisce requiring
subcontractor response {0 observed and reporied problems.,

DATA MANAGEMENT REQUIREMENTS - With the ever-increasing reliance of analytical

laboratories on automation in all phases of Iaboratory operations, it has become more and more
critical 10 fecognize the importance of good automated lasboratory practices in orger 1D ensure that
the benefits of these systems are not destroyed by errors introduced as a result of use of these
systems. In order 10 protect the integrity of computer-resicient data, there is 2 senes of minimum
practicas and procedures that the laboratory must foliow in order 10 assure the data are of
sufficient integrity 10 be used in making decisions involving human healith and environmental

protection.

Because of concem about computer data integrity, the Environmental Pretection Agency has
published and widely distributed a document entitied “Good Automated Laborstory Practices”
which will, henceforth, be referred 1o as GALP. (Note: This document is still in draft form.)
Despite the draft status, this document is considered 10 ba an appropriate guidance document
There are 14 areas noted in the GALP for which the minimurm practices and procedures must be
adhered {0 by the subcontraciors. Those areas are as foliow,

Personne!

Laboratory Management

Responsible Person for the automated data collection sysiem
A Quality Assursnce Unit

Facilities

+ ® * & .
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IX.

IXA,

Equipment

Saecurity

Standard Operating Procedures

Software

Data Entry

Raw Data

Records and Archives

Reporting

Comprehensive Ongoing Testing

While the GALP provides options for implementing minimum good automaled iaborntory practices,
each iaboratory is free 10 choose the approach most appropriate and effective for the
organization. The subtontraciors wilt bo expecied 1o be abie 10 demonstrale their data
management practices that respond 1o the objectives (Callod “explanations”) defined within each
ol the 14 ciled sreas.

L L] & L] * L] » * L

Thete are 6 pnnciples that provide the foundation for good sutomated laboratory practices in oroer
to provide contol of the laboralories’ automated sysiems. These principles follow;

. The system must provide 3 method of assuring the integnty of all enlered dats,

. The formulas and decision aigorithms employed by the system must be accurste and
sppropriate.

. An audit trail that tracks data entry and modification 10 the responsidie individual is critical
to the conirol process and must be implsmented.

. A consistent and appropriate change control procadure capable of tracking the system
opetation and spplication softwere is also critical 1o the conlrol process and must be
implemented,

. Appropriate user procedures must be foliowed (o maintain the control process, There
must be clear dicections and Stendard Operating Procedures (SOPs) developed; all users
must be irsined; appropriate user suppont documentalion must be provided.

. In order t0 maintsin consisient control of the sysiem, altemative plans for system failure,
dicasier recovery, and unauthorized access musi be deveioped.

Each of these aix principles is a specific requirament of this subcontract, and fsilure {0 be able to
demanstrate that each of them has been me? could result in sanctions after award, until the
provisions have been met.

EROCEQUAKS FOR CHAIN-QF-CUSTODY RLCORDA, DOCUMENT CONTROL, SDG/RN
ElLE PREPARATION. AND CONFIDENTIAL INFORMATION

chain-ol-Cusindy - The subconiractor must have 8 program in place to maintsin the COC
racoed for each sample delivered to the laboratory. This COC record begins in the fleid when the
sampie is colected and ends only when the sample is returned 10 LANL (Sample Coordinator) of
it is Anally disposed ol. The purpose of developing a COC record is (0 create sn accurale written
{or electronic) record that can be used (o trace the possession and handling of the sample
throughout its hisiory, from coliection to final disposition,

The samples will be delivered 10 the subcontracior under COC. As 300n 23 the sampies afrive al

the subcontracior laboraiory, the responsibility of those sampiles rests with the laboratory's
desighated "Sampie Cuslodian™ who is responsibie for the receipt of all samples. The
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subcontractors Sample Cusiodian is responsible for transmitting the required documentation
back to LANL (Sampie Coordinator) acknowiedging receipt of the sampies and noting any
problems/ resolutions. See Section il.A, for more details.

Each sample must aiwsys be under custody that is documented. A szmple is under custody if

Itis in your possession; or

it is in your view, after being in your possession; or

It was in your possession and you locked it up; or

it is in & designstied secure ares (sccessible only to authorized persons).

The Chain-of-Cusiody recorda/documentation will become pert of the SDG/RN Flie. A copy of the
Chain-of-Custody documentstion will be transmified back to LANL by the dats due date with the
tard copy, raw deta (and disketts, ff required). See I1.E. conceming Chain-of-Cusiody for sample
tetum, The original Chain-of-Cusicdy documeniation will be transmitied with the samples when
they are returned to LANL (See I\.E.).

Documant Control Proceduras - The subcontractor must have 3 gocument control program in
piace that assures that all documents for 8 specified SDG/RN of samples will be sccounted for

* » L ] -*

_when the project is compieted. Accountable documents inClude (but are not limited 10) logbooks,

sempie transmittal forme/COC records, sampie worksheets, and any cther documents relating 1o
the sample and/or the analyses.

BADGMN Flia - The SDG/RN File (term to be used interchangesbly with "RN fils™) has been
mantionad in seversl sections of this document, and for purposes of this subcontract, means the
onginal of the dats package plus all records and documents reisted to the SDG/RN obisined or
generated by the laborstory and not speded out - either as hard copy Or electronic - as 8
scheduled deliverable. I addition (o the originai data package, the SDG/RN File may consist of,
but not be imited (0, all chain-of-custody records, shipping documents (e.g., sirbills), sample tags,
benchsheets, 0gbOOK DEQES, SCreening records, instrument outputs, raw data, and lelephone
contact 'ogs. This SDG/RN File must be transmitied to LANL with the hardcopy (and diskette, if

recusired) by the data due dale.
- The subcontracior may (though unkikety) receive information from

Confidential information
~ LANL identified as “confidential.” This information must be hand.ed separately only by suthorized
" personnel, with a¥ records stored in a separste locked file. Pemission 10 reproduce any of this

confidentis! information must be obtained from LANL,

KEY PERSONNEL FUNCTIONS - Each of the specifc requirements for the routine analytical
casgyories coniaing the specific key personnel funciions that are unique 1o that analytical
category. Herein are the additions! key personnel functions that are required for any and all of
these analytical categories. Note: more than one function can be performed by a single
person, sxcept for the Quality Assurance Officer functions. Equivalent expenence may be.
substituted for specific educationsl requirements if i can be demonstrated,

1. Laboratory of Proiect mansget - This person is responsible for the oversil sspects of the
subcontract snd is the pnmary contact with LANL.

2. Sampie Cusindian - Responsibie for receipl of LANL sampiles.
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10.

Dacument Coniral Otficer - Responsible for all sspects of data deliverables - organization,
packaging, COpyIng, and delivery.

Qualite Assurance Qfficar - This persen must report independentty to upper management
and must not have any function directly involved in the generaton of sample data for this

RFP subcontract,

Roquires bachelor's degroe in chemistry/science/ engineering or equivaient expenence +
2 yesars expetience Incluging 1 year applied experience with QA pnnciples and prastices
in an analytical laboratory,

Laboralory supervisocs - all routine services - Requires a Bachelor;s degree in
chemisiry/science/engineering « 2 years of experience in the area supervised.

|nsteument Operalors for all routine services - Requires a8 Bachelor's degree in
chemistry/science/engineernng + one year of expenence on the instrument (or all in
equivalent expenence),

Samale prepacution specialists and other jabarstary technicians - Requiras a high school

diploma + a course in general chemistry (coliege level) » one year of relsvant expenence
(or all in relevant mxperience).

Systems Mapager - Requires Bachelor's degree (or equivalent experience} with 4
courses in programming, information management, database management, or systems
requirements analysis < 1 year expenence in data or systems management, including 6
monins with the programs in use in the laboratory.

Programmet Anilys! - Requires Bachelor's degree (or equivalent experience) with 4
courses in programming, infcrmation management, database management, or sysiems
requiremants anaiysis = 1 year experience in systems or application programming,
including 6 months with the programs in use by the laboratory.

! Transportation Hazardous Materials Requlations Exped - This role is in
response (0 a DOE policy document stating that “...any contract placed with a contractor,
subcontiractor, agent, analytical laboratery, or similar organization expected 1o receive
hazardous or radicaclive materials must have on its staff an individual who is
knowiedgeabie in Department of Transportation (DOT) hazardous materiais regulations.”
This apphes also to shipment of samples (return to LANL} that may be hazardous or
radioactive or found to be mixed wastes, his individual(s) shail be identified in wriling in
any propesal submittal, A background statement of this individual's qualifications, along
with copies o training certificales or any other documented source of training or
establishment of knowiedge of the DOT hazardous materiats regulations, must
accompany the proposal or bid." Note: this is a function. not a positior, and can be
carmed out by any qualitiagd staff member(s),

ICATICH - There may be instances when a laboratory's ability 1o meet a

specific "EQL" or "EDL" on a sample is cnlical because of an action threshold (usually called 3
“screening action level - SAL® at LANL), The laboralory will be informed of this situation by
Sample Management, with the request that the laboratory notity the Sample Coordinator when
matrix preblems impair the ability to meet that EQUEDL.

3
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« The subcontractior laboratory must have 3 Waste Management

Waste Management Pollcy
policy in piace meeting ail relevant regulations,
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Qvariiew - Bacause of the history of weapons design at Los Alamos National Laboratory, dating '

back lo the Manhattan Project in 1942, there is teason (o balieve (hat some siles/field units :
involved in DOE's Environmenta! Restorabon Program may contain datectable concentrations of L

10XC INCIGaMC Itoce elements that may have been ugad as lracers Or spun off as byproducls
dunng research and development activives for nuclear weapons,

The analybeal data generated by the subcontractor under this subcontract will be used to
delesmine if there are measurabie concentrabons of the targeted inorganics that will require
temediabion,

Sample matnces 1hat the subcontyactor may receive (but not limiled 1o) could be waler, wasle
water, soil, sludges, flters, and oils, |

Tha methods cited in this seclion are methods of the United States Environmental Protection
Agency (EPA). Target analytes are Inose required 10 meet New Mexico Envitonmental Division or
U.S. EPA regulatory requirements. The methods generally consist of wither TCLP extrastion or an
At perdude leach of the analytes from the sample matrix. 0 many Cases, 1ample praparation
mathods are spacific for a grven anslyte, matnix, and instrumentsl detection technique.
Quantitabon of the analviys involves the relationship of the responze of the analyte in a sample to
3 te1ponae generated ysing standsrds,

Iargatanalytes/mathods citationa -
Following are the sample preparation procadures thal are appropnate tor use, The most recent

verson of SW.848 shouk be used. Alternatively, CLP sample preparation procedures (from
Statoment of Work ILM0J.C) may be used, if appropnate for the matr,

SWL3C05 Acxt Digestion of waters for total recoverable or dissolved metals S+ analysis by fisame
AAS o ICP.

SW-010 Acid digestion of aquecus samples and extrac’s for lotul metals for anatysis by flame
AAS or ICP,

SW-2020 Acid digesbion of aquecus samples and extracts for total metals for analysis by fumnace
AAS, with the excepton 0f As and Se, which ars (0 be prupared according 1o methods 7080 and
h )

SW304C Drssolution procedure for Cils, grenses or waxes, Microwasve digestion of these
samples iz preferred.

SWI050 Acid digesbon of secdiments, sludges, and 30ils.

SW-1311 Toxicity Characteristics Leaching Procedure (Note that changes made in the Fegeral
Register, Volume 57, NG 227, p. 55114, mus! be incorporaled,

S'W-3015 and SW.3051 Mcrowave Digestion procedures.




JTarget Analyts Lints and detection limits:

Estimated Detection Limits (EDL) for water sampies are based on CLP "Contract Required.
Detection Limits.”

JICPAES (Recommended Method: SW-6010A)

Analyte | water EDL up'L | Soil EDL mg/Kg
Aduminum 200 40
Antimony 60 12
Barium 200 490
Berylium 5 1
Cadmivm* 5 1
Calcium £000 1000
Chromium® 10 2
Cobat 50 10

, Copper 25 ]
on 100 20
Lead* 3 0.6
Magnesium 5000 1000
Manganese 15 3
Nickel 40 8
Potassium 5000 1000
Siver* 10 2
Sodium 5000 1000
Vansdiurn 50 10
Zinc 20 4

AA methods or ICP-MS may ais0 be used for these analytes. In casas where the EDL cannot be
met using ICPAES or false positives are known 10 De a probiem histoncally within a laboratory, the
subcontracior must use fumace AA techniques (e.p., method 7841 for thallium and methot 7421
for lead) or ICP-MS (e.g. SW846 method 602C) .

GFAA, ICP-MS

Adalyts Yiater EDL_uofl Sod £0L malkg
Arsenic® 490 2
Lasag* 1 0.2
Selenium” 5 1
Thstlium 10 2

Lold ¥Yapor AA
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MUTRIN e &

ADatyia Yealnr EDL _ugll S0l EDL. mo/kg ‘

Mercury * 0.2 0.1
i
SW-M10, 8010A. 8012, EPA 38,2 "
o:i
Analyis EQL.uall EDL_moikg
Total Cyaniie 10 0.0

Scil EDLs for ICPAES, GFAA, and ICP-MS analytes are based upon a 1 gram sampie taken (0 &
final volume of 200 mL.

Soil EDLs for Coid Vapor AA sre based upon a 0.2 gram sampie taken {0 a final volume of 100
mL.

Scil EDLs for CLP ILM03.0 method 335.2 (CN) are based upon a 5 gram sampie taken (0 a final
volume of 250 mi, .

The contractor may vary weights and final volumes for metals and cyanide analyses; however,
any allowable variance must still mest the EDL

TCLP metals are identified with an asterisk (*) and may be requested as a separate
determination. Laboratories shoukd consider EDLs for TCLP metals using the Toxicity
Characterization Leaching Procedure to be the regulatory limits. Method SW-1311 (7/92) is the
mathod to be used for TCLP,

» There will be a combination of hardcopy and electronic deliverables,
inCluding raw data. Saction 1.8, Data delivery requirements, of the SC'A describes the electronic
deilverables for both initial and later lerms,

The required hardcopy deliverables must be in the following oroer:

Raw daia

. Al raw data used (o obtain the value for each reporied result, including required QC
measurements, instrument standardization, and sample analysis results. The order of the
dals shoukd be ICPAES, ICP-MS, Fumnace AA, Mercury, and Cyanice,

Raw data must be labeled with LANL sample numbers.

. Digestion and distillation logs in the order of the raw data. These must include date,
sampie weights/volumes, information to identify which QC sampies correspond to each
baich digested, comments describing any significant sample changec or reactions which
Ceour during preparetion, and an indication of pH <2 or >12.

Soil sample results must be reportad on a dry weight basls,
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Nots: All dsta must be legible and appropristely labelled.

Quality Control (QC) requiremants - It is important that the laborstory personnel foliow Good
- L.aborstory Practices throughout alf oparations involved in the analyses of ssmples for inorpanice
and that they maintsin an internal GC program thet is relevant (0 the analyses under consideration

<in this case, incrganics.

Fatiure to meet scceptance criteria requires reanalysis of assoclated sampies under
acceptable criteria,

Acceptanca criteria
_ The following quaiity control requirements must be performed ard criteria met for all analyses
"~ periromed under this subcontract. ,

1. - losirument Caibeation

Guidelines for instrumental calibration are given in EPA 600/4-79-020. Instruments must
be calibrated aaily, or st rninimum, each time the instrument is set up and used. The
instrument standardization date and time must be included in the rew data.

For graphite furnace atomic absorption and ICP-MS systems, calibration standards
shouki be prepared by diluting the stock metal solutions at the time of analysis. Date and

time of preparation and anslysis must be given in the raw data,

For atomic absorption systems, prepers a blank and at least three cakibration standands in
praduated amounts in the appropriste range. One atomic absorption calibration standand
must be at the EDL. The calibration standards must be prepared using the same type of
acid, or combination of acids, and st the same conceniration as will result in the sampies

foliowing sampie preparation,

Beginning with the blank, aspirste or inject the standards and record the readings.
Results for the calibration standards must be within 5% of the true value. Each standard’s
concentration and the caicuistions demonsirating that the 5% critenion has beer: met,
must be provided with the raw data. If the values do not fall within this range, recalibration

is necescary,

Cakibration standards for AA, 1aercury, and Cyanide procedures must be prepared so s
to cover the expected cakbration range at approximaiely equidisiant intervals,

Basefine comrection is acceptable as long as il is performed after every sample or sfier the
continuing calibration verification (CC' - descnibed in [V.2.b.) snd blank check: resicping
is accepiable as long as it is immedistely preceded and immediatedy followed by 3
compliant CCV and continuing calibration blank (CCB - described in V.3.a). For ICP
systsms, calibraie the instrument according 10 instrument manufacturer’s recommended
procedures. At least two standards must be used for ICP calibration, One of the
standards must be a blank.
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a. Inita! Calidrntion Verificaton (ICV)

Immediately alter such of Ihe instrument systems have baen calitrated, the
accuracy of the calitrabon shall be venfied and documented for every analyte by
the analysis of the contractors cartified ICV Soluton(s). When measurements
exceed the control mits of Table 1, the atfected analyles must be reanalyzed
afier the prodlem has been Cotrected,

YWhere a certifted solution of an analyte is not avallable from any sourco, anaslyses
shall be conducted on an independent standard at a concaniration other than tfiat
used for instrument calibrabon, but within the calibraton range. An independent
siandard is defined 83 & standard composad of the analyles from a different
source than those used in the standards for the instrument calibrabion,

Foe ICPAES, the ICV Soluton(s! must be run at each wavelength used for
analysis. For CN, the ICV stanoard mugt be distilled. The ICV for CN also
serves us a Laboratory Control Sample; thus it must be distilled with the balch of
sameies analyied in associaton with that ICV.

b. Continuing Calibration Verification (CCV)

To ensure calibration accuracy during each anatytical run, one of the following
standards are 1o be used ‘or continuing calibraban verification (CCV) and must be
analyzed and reported for every wavelenglh used for the detorminalion of each
analyte, at a frequency of 10% or every 2 hours dunng an anaiytical run,
whichever is more frezuent. The ICV can be considered the first CCV in e run
when caiculaling frequency. The utandard must also be analyzed and reporied
after the last analybcal sample. The analyte concentrations in the continuing
calibrabon standard must be one of the following solutions al or near the mig-
range levels Of the calibrabon curve: (1) EPA Solulions, (2) NIST Standards, or
(3) 2 Subcontractor-prepared standard solution,

Jabled
Initial and Continuing Calibration Yerfication Control Limits for Inorganic Analyses

ol True Yaluw

Mathod Inorganic. Losy High ,

. apaces Limit . Limit

ICP/IAA Metals 20 110

Coi¢ Vapor AA Mercury 80 120

Other Cyanide 85 115

The same conbnuing calibration standard must be used throughou! the analytical run for a
Sample Delivery Group.

Each CCV analyzed must reflect the conditions of analysis of al! associated analytical
sumples (the preceding 10 anaiytical samples or the preceding analytical samples up to
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It any analyte concentration in the blank is above the EDL, the lowest
concentraticn of that analyte in the associated samples must be 10x the
blank concentration. Otherwise, all samples assoclated with the blank
with the anglyte's concentration less than 10x the blank conceniration
ang above the EOL, muzt be redigasted and reanalyzed for that snalyle
(excapt for an Identified field blank), The sampie concentration is not {0
be cotrected for the blank valve.

I the concantration of the blank is below the negative EDL, then all
samples reported below 10x EDL associated with the blank must be
redigested and reanalyzed,

(CL Intedference Check Sample (ICS) Analysis
To verify interelement and background correction factors, the Subconlructor must analyze

and repon the results for the ICP Interference Check Sample at the beginning of each
analytcal run, but not before Initial Calibration Vetification.

Results for the ICP aralysis of the ICS during the analytical runs must fall within the
control imit of 220% of the true valuo for the analytes included in the Interference Check
sumple. !t not, reanalyze the analytical sampies analyzed since the last acceptable ICS,

If true values for analytes contained in the ICS and enalyzed by ICP are no! supglied with
the ICS, the mean must be deterrined by initially analyzing the ICS at leas! five times
repattrsely for the panicular analytes. This mean determination mut! be made during an
analytical run where the resulls for the previdusly supplied ICS met all subcontract
specificabons. Additionally, the result of this initial mean determination is (0 be used as
the true value for the lifeime of that solution (i.e,, until the solution is exhpusted),

independent ICP Check Samples must be prepared with interferent and analyte
concenirabons at the lovels specified in Table 2-Interfsrent and Anatyte Elemental
Concentrabons Used for ICP Interference Check Sampie. This is the minimum set of
interfetances that must be compensated for, Due 10 varialion in sample matnces, other
interferencos may be present, Subconimcior laboratones are encouraged {0 correct for
as many terferences as practicable with their ICP instrument

The mean value and standard deviabion must be established by initially analyzing the
Check Samples ol least five imes repetitively 107 each parameter. Resuils mus! fall within
the contro! kit of £20% of the established mean value. The mean and standard
deviaton must be reported in the raw data.




TABLE 2. Interferent and Analyte Elemental Concentrations used for ICP

Interference Check Sample
Analytes {mg/L) Interferents {mg/sL)
Ag 1.0 Al 500
Ba 0.5 Ca 500
Be 0.5 Fe 200
cd 1.0 Mg 500

Co 0.5

Cr 0.5

Cu 0.5

Mn 0.5

Ni 1.0

Pb 1.0

v 0.5

Zn 1.0

S pike SAM; i8.(S)

Tha spike samgile anslysis is designed 10 provide information about the effect of the
sample matrix on he digestion and measuremen! methodology. The spike is added
before the digestion (i.e., prior {0 the adoition of other reagents) and prior 10 any
distillation steps (l.e., CN). Al least one spike sampie anslysis must be performed on
each group of samplet of a similar matrix type (i.e,, waler, $0il) for each Sample Delivery
Group

If the spike analys:s i3 performed on the same sample that is chosen for the duplicate
sample analysis, spike calculations must be performed using the results of the sample
designated as the "onginal sample” (see section 6, Duplicaie Sample Analysis), The
average of the duplicate resuliz cannot be used for the purpose of determining percent
recovery. Samples identified as fiekd blanks cannot be used for spiked sample analysis,
LANL may require thal a specific sample be used for the spike sampis analysss,

The analyle spike must be added in the amount given in Table 3-Spiking Levels for Spike
Sampie Analysis, for each element analyzed, Note: See Tabie 3 footnotes for
concentration levels and applications, !f two analytical methods are used 10 oblain the
reporied values for the same element within 2 Sampie Delivery Group (1.e., ICP, GFAA),
spike samples mus! be run by sach method used,




The spike recovery shoukd be within the advisdty limits of 75-125%. An exception to this
rule is granted in situabons where the sample concentration exceeds the spike
concantration by 3 factor of four or more. a

L ]
Individual component percent recovenes (%R) are calculaled o3 follows:

¢ Recovery = [ SSR - SR) X 100
SA

where SSR = Spiked Sample Result,
SR = Sampie Ruesult, and
SA = Spike Added.

When sample concentralion is lass than the instrument detection limil, use SR = 0 only for
purposes of caiculating percant recovery.

The units for reporting spike sample resuits will be identical 10 those used for reporting
sample results (l.e., ug/L for aqueous and my/Kg dry weight basis for solid).
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TABLE 3. SPIKING LEVELS FOR SPIKE SAMPLE ANALYSIS

For ICP/AA For Furnace AA
Element Water, Soil, (2) Water, ug/l. | Soil.(2) Other
ugh. mp/Ky mp/kg (112
Aluminum 2,000 *
Antimony £00 100 100 20
Arsenic 2,000 400 40 8
Banum 2,000 400
Berylium 50 10
Cadmium 50 10 5 1
Calcium ° *
Chromium 200 40
Cobalt 500 100
Copper 50
Iron 4,000 *
Lead 5 100 20 4
Magnesium ° °
langanese 500 100
Mercury 1
Nickel 500 100
Potassium * °
Selenium 2,000 400 10 2
Sitver 50 10
Sodium * ‘
Thallium 2,000 400 50 10
Vansdium 200 100
Zinc 500 100
Cyanide 100 (3
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‘No spixe required. NOTE: Clements without spike levels and not designated
with an astensk, must be spiked ot appropriate levels,

'Sp‘\king levels reported are for both water and soilVsediment matrices,

*The levels shown indicate concentrations in the final digestate of the spiked
sampie (100 mL for mercury and 200 mL for all other metals) when the wel
weicht of 1 gram (for ICP, Fumace, and Flame AA), or 0.2 grams (for mercury) of
sampie is Waken for analysls. Adjustment must be made 10 maintain these spiking
levels when the waight of sample taken deviales by more than 10% ¢f these
values, Appropriate adjusiment must be made for microwave digosticn
procedure where 0.5 grams of sampie or 50.0 mL (45.0 mL of sampie pius 5.0 mL
of acid) of aqueous sample are requited 107 analysis,

The ievel shown indicates the amount of cyanide thal must be added (o the
onginal (undisliled) sample. For instance, 100 yg must be added per sach liler of
Jqueous sample.

For soil samples, 25 g of cyonide must be adced per each gram o! solid samgie
taxen for analysis. [t the final distillate volume is 250 mL, then the distllale will
contain Cyanide at a concentration of 100 yg/l.

Assuming a sample of one gram, the manual and semi-aulomatic colonmetnc
methods call for 8 cyanice concentration of 25 g per the 500 mL mixture of the
sample, reagents, and water before distitlaton. The final distillate, in this case,
containg cyanide at a concentration of 100 ug/L. For the midi-gistillatic s mathod,
a cyanide concentration of 25 ug must be added inlo the 50 mL mixture of
sample, reagents, and water beforo distilation. This yields d cyanide
concentrabon of 00 ug/L in final distillate of 50 mL.

: One duplicale sample mus! be analyzed from each group of samplas of a similpr matrix
type (i.e., water, 30il) for each Sample Delivery Group. Duplicates cannot be averaged
for reporting.

The relative percent ditferences (RPD) for cach componen: are calculated as foliows:

RPD = (S-D) X200
(S+ D)

whero RPD = relative percent difference,
S = first sampie value (onginal), and
D = second sample value (duplicate).

The msults of the duplicate sample analyses must be reported in ug/L for aqueous

samples and my/kg dry weight basis for solid onginal and duplicate sampies. An advisory
control limit of 20% tor RPD 1s apptopnate for onginal and duplicate sample values
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greater than or equal 1o 5x EDL. A control limit of (£) the EDL must be used if either the
sampie or duplicate value is less than 5x the EDL.

if one result is above the Sx EDL leve! and the other is below, use the x EDL criteria. If
both sample values are less than the MDL {see # 8), the RPD is not calculaled. For solid
sampie or duplicats resu'ts > 5x. EDL, the absolute vaiue of the EDL is corrected for
sample weight and percent soids. The percent differance aata will be used by LANL 10
evaluaie the iong-term precision of the methods for each parametsr,

Labomtory Control Samole (LCS) AN/EE

An aquecus Laboratory Control Sample (LCS) must be analyzed for each Analyte using
the same sample proeparations, analytical mathods and QA/QC procedures empioyed for
Ihe LANL samples received. One aquecus LCS must be prepared and analyzed for

every group of aqueous sampies in a8 Sample Delivery Group, or for each baich of
aQueous samples digestad, whichever iz more frequent.

If a centified LCS 30il or 30lid matrix is svailable from a vendor, it may be used. Otherwise,
the contracior must use the aqueocus LCS for soil or solid matnces. Shoukd the iater case

prevail, the contractor must trest the squeous LCS solution as a soit or solid matenal, ie,,
it must be weighed out, prepared and reponed as if it were a soil or sokd matinx,

If the percent recovery for the aquscus LCS falis outside the control limits of 80-120%
(excepton: Ag and Sb), the analyses must be lerminated, the problem corrected, anc the
sampies associated with thet LCS redigested and reanalyzed.

M 0 LML -

Before any fieki samples are analyzed under this subcontrect, the method detection limits
(in ug/L) must be detarmined for each instrument used, within 30 days of the stan of
subcontract analyses and at least annyally thereafier, and must be less than the EDL

The Method Detection Limits (in ug/L) shall be determined by muitiplying by 3, the
avarage of the standard deviations obiained on three nonconsecutive days from the
analysis of 2 preparation blank, with seven consecutive measurements per day. Each
maasurement must be performed as though & were g separale analylica! sampie (i.e,,
oach measurement mus! be followed by a rinse and/or any other procedure hormally
performed Detween the analysis of separate sample). MDL's must b2 determined and
reported for each wavelength used in the analysis of the samples,

The annually-determined MDL for an insirument must always be used as the MDL for that
instrument during that year. |f the instrument is adjusied in sny way that may affect the
MDL, the MDL for that instrument must be redetermined and the results submiled fof use
as the established MDL for that instrument for the remainger of the vear.

if multiple instruments are used for tha anaiysis of an element within a8 Sample Delivery
Group, the highest MDL mus! be used for reporting concentration vaiues for that Sample
Delivery Group.
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Methods 3510, 3520, 3540, 3550 or 3580 can be used for samples submitted for organochionine
pesticide/Arocior analysas. An overview ol these extraction methods and guidance for method
selection can be found in method 3500, Gel permeation chromatography {method 3640 or CLP)
and/or other cleanup procedures must be performed when the nature of the samplo requires it
(SW-I600 provides guidance on cleanup usage/procedures),

n, Ranoding/Delivarabies - There will be a combination of hardcopy and electronic
deiivorables. Section I1.B, Data delivery requirements, of the Statement of Work
describes the electronic deliverables for both initial and later term. which is supplied by
the Sample Coordinator.

The hardcopy deliverables are as follow and must be in the following order, chronslogically
arranged, by instrument, and ‘or both columns:

Sample Data

. Copies of pesticide chromatograms labeled with the sample number, volume Injected,
data and time of analysis, GC column identification (by stationary phaso and intemal
diameter), GC instrument identification, compound names of analytes identified (can be
on a printout of retention times if retention times are on the praks.) This must be

provided for both ¢olumns.
. GC integration reports or data system printouts
. For pesticides/Aroclors that are confirmed by GCIMS, cupies of chromatograms, raw,

backyround-sublracted, and standard reference specira of target compounds identified
are required. For multicompenent analylos the mass specira of 3 major peaks are

required,

. Extraction benchsheets including GPC standard data (benchsheet) if GPC was
performed.

Standirds data

. Chromatograms and data system printouts for ail standards. A printout of retention times

and corresponding peak areas (or peak heights) must be included, as well as labeling
described under sample data (sample number should identify what kind of standard it is).

. Pesticide GPC Calibration Data - UV delecior traces showing peaks that correspond !0
the compounds in the pestlicide calibration mix, In addition, stan, ¢ollect, and dump limes
must be ciearly labeled on the calibration pnntouts.

. For an intenm penod while LANL is compieting its EDD, the following CLP forms are
required. Forms GE, 6F, 7E, and 7F, See Section I1.B of the General Requirements, last
paragraph,

Baxe Q0 data

. Blank data, in chronoicgical order, by fype of blank.




0.10

Endrin

Endrin Ketone 0.10
Endrin Aldehyde 0.01
Heptachicr 0.0
Heptachlor epcxide 0.05
Msthoxychior 0.50
Toxapheno 500
Aroclor-1016 1.00
Arcclor-1221 200
Arocior-1232 1.00
Arocior-1242 1.00
Arocior-1248 1.00
Aroclor-1254 1.00
Arocier-1260 1.00
Matrix Factor
Ground Weter 1
Low-cgncentraﬁon 0il by sonication * 33
High-cbnuntmuon $0i! and sludges by sonicabon” 1000
Non-water miscible wasie : 10.000

* This factor is based on no GPC clean-up. The factor will vary for soit samples that undergo GPC,
based on the GPC equipment used (volume of extract put through GPC). The iaboratonies should
adjust the final volume of the GPC extract 10 keep make this factor no > 66, if possible.

Maihods

The U.S. EFA methods that are options for use are methods SW-8081, dual column option,
{11/92 or more recent) or the CLP method for pesticides/Arocions (OLM01.8 or more recent).
These methods are based on solvent exiraction, concentration, and GC/EC detection and
quantitation,

Note: Quality control requirements are specified in Section 1V, regardiess of the method
selected.



1. Qyuryiew - Support of operabions at Los Alamos National Laboratory, daling back to the
Manhuttsn Propct in 1943, has invoived the use of peslicides and polychionnaled bi-phenyls
{Arociors). There is reason 0 believe that some sites/feld units invoived in DOE's Environmental
Restcration Program may contain deteciabie concentrations of pesiiciies and/or Arociors.

The analytical data generated by the subcontractor under this subcontract will be used to
cotermine If thers are measurable concentrations of the targeted organochionne
peshades/Arociorn that will require remediation or long term monitonng,

Sample matrices that the subcontractor may receive (but not limited to) could be waler, wasle
water, sov, sludQes, Irapsy, filters, and oils.

The mathcds Gited in this section are methods of the United Stales Environmental Protection
Agency (U.S EPA), Target compounds are those required 10 meet New Mexico Environment
Dovimion or U.S. EPA regulatory requirements,

Lo ESTIMATED QUANTITATION LIMITS (EQLs) FOR
PESTICIDES AND AROCLORS

Analyte EsL Quantitntion

fiemsit (/L)
Aldnn 0.05
c-8HC 0.05
-BHC 0.05
~8HC 0.05
X-BHC (Lindane) 0.05
g-Chiordane 005
«Chioraane 0.05
4.4-0D0 0.10
4, 4-00DE 0.10
4,.4%00T 0.10
Cicignn 0.10
Endosulfan'l 0.05
Endosuttan it 010
Endosulfan sultate 0.10

50




1,2-Dichiorcbenzens (Optionad)

0.050

20.5

2250




3,3-Dichiorodbenzidine 0.010 None None

TABLE 1 - Continue

Acceplance Critenia for Initial and Continuing Calibration of Target and Surrogute Compounds

Minimum | Maximum | Maximum
Target compounds RRF %RSD % DitY
Bis(2-athyhexyl)phthalate 40._010 None None
Benzoia)anthracens 0.800 20.5 225.0
Chrysene 0.700 20.5 *25.0
Din-Qctyiphthalate 0.010 None None
Benzo(b)Nuoranthene 0.710 20.5 $25.0
Benzo(k)fluoranthene 0.700 20.5 225.0
Benzo(a)pyrene 0.700 20.5 +25.0
Indeno(1,2,3-cd)pyrene 0.500 20.5 +25.0
Dibenzola,h)anthracene 0.400 20.5 +25.0
Benzo{g.h,i)perylene 0.500 20.5 2250
Aniline 0.01C None None
Azobenzene 0.010 None None
Benzy! Alcoho! 0.010 None None
Isophotone 0.01C Nono None
N-Nitrosodimathylamine 0.c10 None None
|

Surrogatss

Nitrobenzene-d5 0.200 20.5 *25.0
2:-Fluorobipheny! 0.700 20.5 *25.0
Terphanyl-d14 0.500 20.5 2250
Phenol-dS .800 20.5 225.0
2-Flucrophenol 0.600 205 *25.0
2.4,6-Tribomopnanol 0010  |None |ione
2.Chicrophanol-a4 (Optional) 0.800 20.5 +25.0



2-Chioronaphthalens J;aoo 20.5 4250
TABLE 1 - Contnue

Acceptance Critesia for Initial and Coniinuing Calibration of Target and Surrogate Compounds

Minimum | Maxirmum | Maximum %

Target compounds RRF %R3D Dipy

2-Nitroaniline 0.010 None None
Dimethyiphthaiate 0.c10 Moce None
Acerisphihylsne 0.900 20.5 *25.0
3-Nitroaniline 0.010 None None
2,6-Oinitrotoiuens 0.200 20.5 #25.0
Acenaphthene 0800 20.5 250
2,4-Dinitrophenol 0.010 None None
4-Nitrophenol 0.019 Nona None
Dibenzofuran 0.800 205 225.0
2,4-Dinitrotoluens 0.200 20.5 *25.0
Diethylphthalate 0.010 None None
4-Chlorophenyl-phanylether 0.400 20,5 225.0
Fluorene 0.900 205 225.0
4-Hitroaniling 0.010 None None
4,6-Diniiro-2-methyiphenol 0.010 None None
N-nitrosodiphenylamine 0.010 None None
4-Bromophenyl-phenylether 0.100 20,5 *250
Hexachiorobenzene 0.100 205 *25.0
Pentachiorophenol 0.050 20.5 *25.0
Phenanthrens 9,700 20,5 £25.0
Anthracens 0.700 20.5 225.0
Drn-butylphthalste ©.010 None None
Flvoranther.e 0.600 20.5 225.0
Pyrens 0.600 20.5 2250
Buty!benzyiphthalate 0.010 None None




TABLE 1

Accaptance Crilena for Initial and Conlinuing Calibration of Tarpet and Surogate Compounds

Minimum | Maximum | Maximum %

Target Compound RRF %“R3D DifY

Phencl 0.800 208 2250
Bus(-2-Chioroethyl)ether 0.700 205 *25.0
2-Chiorophanol 0.800 20.5 2250
1.3-Dichiorobenzene 0.800 205 2250
1.4-D<hlorobenzene 0.500 2.5 2250
1,2-0xchiorobenzene 0.400 205 +25.0
2:-Methyiphenol 0.700 20.5 225.0
2.2"-oxybis{1-chleropropane) 0.100 None None
4-Methylphenol 0.800 20.5 +25.0
N-Nitroso-Di-propylamine 0.500 20.5 225.0
Hexachioroethane 0.300 20.5 *25.0
Nitrobenzene 0.200 205 *25.0
Isophorone 0.400 20.5 +25.0
2:Ntrophenol 0.100 20.5 *25.0
2.4-Dimethyiphencl 0.200 205 225.0
Big(-2-Chicrosthoxy)mathane 0.300 205 +25.0
2.4-Dichiorophenc 0.200 20.5 25,0
1.2.4-Trichlorobenzene 0.200 20.5 +25.0
Naphthaiene 0.7¢0 20.5 *25.0
4-Chioroaniline 0.100 None None
Hexachiorobutadiene 0.100 None None
4-Chioro-d-methyiphensl 0.200 20.5 *25.0
2-Methyinaphthalene 0.400 20.5 *25.0
Hexachlorogyclopentadene 0.100 None None
2,4,8-Tnchiorophenol 0.200 20.5 *25.0
2.4,5-Trichkorophenol 0.200 20.5 *25.0
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. A target compound is over the instruments linear range (160 ng/mi). In this case. a
dilution is required,

itls impocant that the iowsst cossible EQL's amn achisvad, If the initizl anaiysis of a sampie was
performed a1 a dilution and thers wers no target and/or TICs detected above the EQL. a
reanslysis at a higher concentration must occur uniess the reanalysis cannot be performed at a

level five imes the initial diuted analysis. For example, i the initial analysis was at diuted 20%
with no target and/TICs detected, a reanslysis without a dilubon can be performed. However.:f

the sampie was diluted 25 or 50%, a reanslysis is not necessavy and the diluted initial analysis is
reported,

.. Yhen a reanaiysis occurs, both sets of dats are (0 be included.

45




;\zJ

LI

£

If a wrget compound is detected in a sampie for which the continuing calbration % Diff >25% for

that compound, the sample must be ranalyzed under a continuing Calibration with an acceptable *
% Dift for that compound, ’
>

d.Inlemas) Standards - Het

The minimuin required intemal standards are;

- e

1.4-dichiotobenzene-04 naghthalene-08 3Cenaphthene-d10,
phenanthrene-d10 chrysene~d12 perylene-d12,

A relention time and response check must be performed on every inlemal standard for sampies
analyzad. The final conceniration for each internat stancdard will be 40 tolal ng2 ul. injection, The
relenbon time (RT) for an intemal siandard from a samgle cannct > + 30 seconds from the pervious
daily calibration. The response area of an intemal standard from a ssmple cannot exceed a facior
0! 2 L:50% to +100%) from the previous Oady calibration,

4, Surrogate Compounds - *

The MIniTIM required surrogete CoMpounds are nirobenzene-d%, 2-Aucrobiphenyl, p-
terphenyl<14, phenclgs, 2-fuorophencl, and 2,4,8-tribromophenct. Requited recovery mits

foliow,

Yainc Sall
Nitrobenzened’ 35114 23120
«+Fluorobipheny! 43-118 30.115
p-Terphanyhdid A3.141 1817
Phenokdt 10-94 24.113
~-Fluorophenol 21100 25121
o4,8-Tribromophenol (123 18.122

S.Mathod Blanks -

A sacarate method biank must be oxtracted and anatyzed for each method, matnx, snd/or
extraction batch. The rmethod blank must be exiracted the same day as the fieid semples it is
asocinted with, Semwvolatie organic target compounds must pot ba present in the biank at &
concentrabon > the estimaled quantitabion mits (EQLs) with the exceplion of common phihalaie
contaminanis, The phthalate contaminabion can be pre-ant up to five times the EQL before
correclive action is required. Sample results must o] be corrected by sublracting any blank
value. An instrument Nank must be anslyzed after any sampie that has had a targe!l compound
two Umes the linear range of the instrument (320 ng/mi) to check for camy-over,

G.Samples

Samgie (3) must be reanslyzec when one or more of the foliowing occur:

. Acceplance cnteria are nol met
. Carry over or laboratory contamination is suspected




solution, DFTPP, must be icjected at the beginning of each 12 hour penod of anslysis and must
mest the following ion abundance critena;

&1 30.0 to 80.0% of mess 168
63 <2.0% of mass 69
o Present

70 <2.0% of mass 69
127 25.0 10 75.0% of mass 158
197 <1,0% of mass 198
196 Base peak, 100% reiative sbundance
190 £.0 10 9.0% of mass 198
278 10,0 to 30.0% of mess 198
365 >0.75% of mass 198
441 present but less than Mass 443
442 4G,0 - 110.0% of mess 198
443 15.0 10 24.0% of mass 442

2. Inkial and Continuing Calibration -

The initial calibration of the GL/MS system will requirs 3 minimum of five concentration isvels
(20, 80, 80, 120, and 160 total ng/2 4L injection). Eight compounds (2 4-dinitrophenol, 2.4,5-
trichlorophenol, 2-nitroaniine, 3-nitrosniling, 4-nitroaniling, 4-nitrophend, 4,6-dinitro-2-
methyiphenol, and pentachiorophencl) will require only 8 four-point intisl calibration at 50, 80,
120, and 160 totsl ng/2 yL. injection. The five concentration standards will be analyzed within
the sarne 12 hour period,

The continuing calibration standard will have a concentration of 50 total ng/2 ui njection.

It tme remains in the 12-hour tme period aftar maeting the accepiance crilena for the initial
calibration, sampiles may be ansiyzed. il is nOl necessary 10 analyze a continuing celibration
stardard if the imtial catibration sisndacd thal is the same concentration as the continuing
calibration standard meets the continuing calitvation accepiance ciitenia, |f time does not remain,
a new injection of DFTPP must meet the abundance criterna given in item 1 followed by »
continuving calibration standard,

The relative response foctor (RPF) sl each concentration ievet of an initial and/or continuing
calibration 10r each target and surrogate compound musi be greater or equal 1o the compound’s
minimy,ym acceptable response faclor listed in tatle 1,

The % RSD for esch iarpet and surmogate compound from the initial calibration must be iess than
or eQual to the Maximum % RSD listed in Tabie <.

The relative response factor percent difference (%Diff) of the initis] and continuing caiibration for
sach targe! and surropate compound must be s then or equal 10 the valua listed in Tabie 1.

Up to four compounds may fail the 10 rmeet the acceciance criteniu listed in Table 1. However,
the four cornpounds must have & minimum RARF > 0.040, and the % RSD or % Diff < 40,0%.
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. Chromatograms snd quaniitation reports

. For a period of time until the LANL EDD includes complele electronic reporting capability ,
the foliowing organics hardcopy deliverables are required in additon  (See last paragraph
ot 11.B ¢f the “Genara! Requirements”):

- CLP form § computer genaratec report

. Ruw spectra, background-sublracted spectra, and reference standard spectra for
identified target compounds, including those for compounds noted as false positives by
the analyst

. If TICs are requested and TICs are found in the blank, include the GC/MS library ssarch
spectra,

Mairix spikes/mateix goikce duplicalas - If theze are requested the subcontracior will be provided
wilh instruclions for spiking,

Laboratory Controt Sampies (LCS) - for LCSs anatyzed in assoclation with LANL samples, the
chromalograms and quentitation reports are raquired.

Extraction benchsheets including GPC standard data if GPC was parformed.
Results, including EQLs, must be reported on a dry weight basis.

Note: All hardcopy sample data must be leglble and ciearly labeled with the LANL sample
number, leb file ID, date and time of analysis, and GCIMS instrumant ID, Compound names
must be clearly marked on ali spectrs, Hardcopy standards data and raw QC data must be
legible and clearly labeled with the lab file |D, date and time of analysis, and GC/MS
instrument 10,

v, Quality Contrel {QC) tequiramants - i is important that the laboratory personnel follow
Good Laboralory Practices throughout all operalions involved in the analyses of samples,
Refer to SW-846 chapter cne {or general quality conirol requirements for semivolatile
organic analysis. In addition, the QC requirements lisied under "Acceptance Criteria”
must be followed and criteria mel. Fallure to meet criteria requires reanalysis of
associated samples under sccoptable criterla,

Matrix spike and matrix spike duplicate analysis will be requesied if needed. A sample will be
submitted to be used as the matrix media if matnx spikes are requested, in instructions for
compounds lo spike will be provided. '

Acceptance Critefia

1. Instruments Performarce Check -

The mass calibrabicn and resoluticn are verified by the analysis of the instrument performance
check solution, decaflugrotnphenylphosphine (DFTPP), The instrument periormance check

e e m e e
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Note: Quality control requirements are specified in Section IV, regardiess of the method
selected.

Msthods 3510, 3520, 3540 or 3550 can be used for sample preparation for s¢™mi-volatile organic
compounds. An overview of these extraction methods and guidance for method selection can be
found in method 3500. Gel permeaticn chromstography (Method 3840 or CLP) and/or other
cleanup procedures must be performed when the nature of the sampie requires it (SW-3800
provides guidance on clesnup usaga/procedures),

in. Rapoiting/Deliverabies - There will be a combination of hardcopy and diskette

deliverables, Section ILB, Data delivery requirements, of the SOW, describes the
elactronic deliverables for both initial and later term,

The hardcopy deliverables are as foliow and must be in the following order, chronologically
sTanged, by instrument:

Sample Data
. Chromatogram and quantitetion report for each sampie

. Raw spectra, background-subtracted specira, and reference standard spectra for {arget
compounds. The subcontractor may be asked {0 provide thase spectrs for compouncs

noted as false positives by the anaiyst
. If TICs are requested, copies of mass specirs of TICs identified with the associated best-
maich spectra (3 spectra).
. Sample data (chromatograms, quantitation reports, and spectra) for all re-analyses.
Standards Oata
. Chromatograms and quaniitation reports for all standards associated with the initial and

continuing calibration.
. Eof u period of time until the LANL EDD includes complete siecironic reporting capability ,
the following organics hardcopy deliverables are required in addition (See last paragraph
- of |L.B of the “General Requirements™);

- CLP forms 6,7,and 4 for samivolatiles (inftial and continuing calibration standards
and intemna! standard qC summary)

Baw QC data
For decafiucrotriphenyiphosphine (OF TPP), for each 12-hour period, for each GC/MS instrument

. Mass listing - % relative abundance

Blank data - in chronokgical order,
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2-Mathyinaphthelene
2-Methylphanol
4-Methylpheno!
Naphthalene
2-Nitroantine
3-Nitroanikne
d-Nitroaniine
Nitrovanzene
2-Nitrophenol
4d.Nitrophenol
N-Nitroscdimethylamine
N-Nitrosodiphenylamine
N-Nitroso-di-n-propylamine
2,2'-0xybis(1-Chicropropane)
Pentachiorophenol
Phenanthrene

Phenol

Pyrene
1.2,4-Trichlorcbenzene
2,4,5-Trichlorophenol
2.4,6-Trichiorophenol

10
10
10

10
50
30
20
10
10
%0
10
10
10
10
50
10
10
10
10

50
10

1

1

1

1

1
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* EQLs for soil are based on no GPC being performed. The lsboratories’ GPC equipment

will determine what the EQL is, bused on the volums of extract the GRC equipment uses.,
Howeve?, if it is possible, in order 10 provide the iowest possible quantitation limits, the
iaboratories should concentraty the GPC extract to a volume that makes the EQL fora

sampie that underwent GPC clean-up no more than twice the listed EQL.,
NOD = not determined, according to SW-8270

Tentatively dentified Compounds (TICs) may be requested. !f requesied, they should be
identifed and quantitatec per the CLP inathod for semivolatiles, OLMO2.0 (or more recant),

Mathods

The U.S, EPA methods that are oplions for use are method SW-8270 (11/90 or more recent) or

the CLP method for semivolatiies {OLMO02.0 or miore recent). These methods are based on
soivent extraction, concentration and GC/MS detection and quantitation,
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Di-n-octyi phthalate
Bis(2-ethythaxyl)phth:aiste
.Flucranthene

Fluorense
Hoxachicrobsnzens
Hexachiorobutadiena

- Hexachiorocyciopentadiene
" Hexachlorosthane

L Indenol1,2,3-cd)pyrene

. lsophorone

10
20
20
10
10
10
10
10
10
10
10
10
20
10
10
1C
10

10

10
10
10
10
10
10
10
10
10
10
10
10

g g
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SECTION Il - SPECIFIC REQUIREMENTS FOR SEMIYOLATILE ANALYSES

1. Qvetyiew - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1942, there is reason to believe that some sites/field units
invelved in DOE's Environmental Restoration Program may contain detectable concentrations of
semi-volatile organics that may have been used dunng research and development of nuclear
woapons, conventional weapons and novel materials.

The analytical data generated by the subcontractor under this subcentract will be used 10
determine if there are measurable concentrations of the targeted semi-volatile organic compounds
that will requite remediation or leng term monitoring.

Sample matnces that the subcontracior may receive include, but are not limited to watler, waste
water, 50il, sludges, lraps, filters, and oils.

The methods cited in this section are tethods of the United States Environmental Protection
Agency (U.S EPA). Target compounds are those required IC meet New Mexico Environment
Dmvision or U.S, EPA regulalory requirements,

It. Target Compounds/Method Citations

SEMIVOLATILE ORGANIC COMPOUND SoivSolid
ugiL uo/xg®

Aconaphtheno 10 0

Acenaphthyiene 10 330

Aniling 20 680

Aninracene 10 330

Azobunzane < ' 660

Benzo(n)anthracene 1C

Benzow acv 50 300

Benzo{b)flouranthene 10 330

Banzo(K)flournnthene 10 330

Senzo(g.h.l)perylene 10 N0

Benzo{a)pyreny 10

Benay! akcohol 2

Bis(2<chloroethoxy)methane 10

Bis(2-chlorpethyliether 10

d-Bromepheny! phenylether 10




tert-Butylbenzene 0.100 20.5 £25.0
Tabie 1
Acceplance Criteria for initiai and Continuing Calibration of Tarpet and System Monitoring
Compouqdl (cont.)
Minimum | Maximu | Maximum

Target Compound RRF m%RSD | % DHY
1,2,4-Trimethylbenzene 0.109 20.5 #25.0
seC-butylbenzens 0.100 20.5 *25.0
1,3-Dichiorobenzene 2.100 20.5 250
1,4-Dicholorbenzene 0.100 20.5 +25.0
p-isopropyfioivene 0.100 20.5 425.0
1,2-Dichirobenzene 0.10C 20.5 +25.0
n-Bulylbenzene 0.100 20.5 4250
1,2-Dibromo-J-chicropropane 0,010 None Nong
System Monitoring Compounds

Hromofivorobenzene 0.200 20.5 225.0
Toluene-c8 0.010 None None
Dibromofiuoromethane 0.010 None None




i

Table 1
Acceptance Critetia for Initial and Continuing Calibration of Target and System Monioring
Compounds (cont)
Minimum | Maximu | Maximum
Target Compound RRF m%URSD | KOifr
Oibromomaethane 0.010 None None
Dibromochioronmethane 0.100 205 *250
1.1.2-Trichiorosthane 0.100 20.5 *25.0
Benzene 0.500 20.5 +25.0
trans-1,3-Dichloropropene 0.100 20.5 225.0
1.3-Dichioropropane 0.100 20.5 *250
4-Methyl-Z.pentanone 0.010 None None
Bromoform 0.100 20.5 *25.0
2-Hexanone 0.010 None None
1.2-Dibromoethane €.100 205 *24.0
Tetrachlorostnene 0.200 20.5 225.0
1.1.2.2,-Tetrachlorosthane 0.300 205 *25.0
Toluene 0.400 20.5 225.0
Chlorobenzene 0.500 20.5 225.0
1.1.1.2-Tetrachloroethane 0.100 20.5 225.0
Ethylbenzene 0.100 20.5 2250
Styrene 0.300 20.5 +25,0
Xylenes (Mixed) 0.300 20.5 *25.0
1,2,3-Trichloropropene 0.100 20.5 225.0
lsopropylbenzens 0.100 205 250
Eromobenzene 0.100 205 +25.0
n-Propylbenzene 0.100 20.5 225.0
2-Chiorotoluene 0.100 20.5 *25.0
4-Chlorotoluene 0.100 20.5 *25.0
1.3,5-Trimathylbenzene 0.100 20.%5 *25.0

P
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TABLE 1

35

Acceptance Criteria for Initial and Continuing Calioration of Tarpet and System
Monitoring Compounds
Target Compound Mivimum | Maximu | Maximum
RRF m% RSD | % Dift
Chioromethane 0.030 Hone None
Bromomethane 0.100 205 225.0
Viny: chioride 0.100 20.5 +25.0
Chiorosthane 0.010 None None
Methylene chioride 0.010 None None
Acstons 0.010 None None
Dichiorodifiucromatnane 0.010 None None
lodomethane 0.010 None None
Trichlorotrifiuorcethane 0.010 None None
Trichlorofluoromethane 0.010 None None
‘Carton disulfide 0.010 Nene Norie
1,1-Dichlorosthane £.100 20.5 25,0
1.1-Dichiorosthens 0.200 20.5 | £25.0
1,2-Dichioroethene (toial) 0.010 None None
Bromochioromethane 0.010 None None
-| Chioroform 0.200 20.5 2250
1,2-Dichiorosthane 0.100 20.5 2250
1.1-Cichloropropane 0.010 None Nene
2-Butanone 0.010 None None
2,2-Dichioropropane 0.010 None None
1.1,1-Trichiorosthane 0.100 205 26,0
Carbon tetrechioride 0.100 20.5 %25.0
Bromodichioromethane 0.200 20.5 225.0
1.2-Dichloropiopane 0.010 None None
cis-1,3-Dichloropropene 0.200 20.5 225.0
Tnchioroethene 0.300 20.5 225.0
e —— — ==
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Toluene-d8 88-110 81-147 ?
Bromofluorobenzene 86.115 T4-12% A
Dibromofiuoromethane 88-118 80-120 t

8. Method Blanks -

o
FE
g oW

A separsie method blank must be extracted and/or analyzod for each methcd, matrix and
lor analytical run prior 10 sample anatysis. The method biank must be analyzed under the
Same conditions as required for the associnled malrix. For exampile, the method blank for
2 S0Nd sample matrix must undergo a heated purge. A method blsnk associated with 8
medium level solid analysis is to be !njected with 100 ul of the methanol used for the
medium leve! extraction.

Volatile organic target compounds must Aot be present in the blank at a concentration >
the estmated quantitation imits (EQLs) with the exception of aceione, methyiene
chioride, and 2:-titenone. Acetone, methylene chicride, and 2-butanone can be present
st up io five times the EQL before corrective action is required. Sampile results must ol
be comected by subtracting any method tlank value.

An instrument blank must be analyzed sfter any sample that has had a target compound
two timas tha linsar range of the inatrument (400 ng/mi) to check for camry-over,

e. Samples
Sampie (3) Musl be reanalyzed when one or mode of the follicwing occur:

. Acceplance criefia are not met

. Carry-cver or laboraiory contamination is suspecied

. A target compound is over the instruments linear range (200 ng/mi), In this cass.
a ghution is requived.

1Lia imoariant hat ihe iowest possibie EQL's are schisyed, 1f the initial analysis of 8
sampie was performed al 8 diubon and thure were no target compounds andior TICs

detected above e EQL, » re-analysis al a higher concentration must occur unless the
reanalysis Cannot be performed at a lavel five times I1'e iniial gliuted analysis. For
example, if the inital analysis was diluted 20% with no target and/TICs detected, 8
reanalysis withou! a diluion can be performed. However, if the sampie was diluted 25 or
5C%, a reanalysis is not necessary and the diluied initict analysis is reported.

Vhen a reanalysis occuns, both sats of dats are 10 be included,
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isomers (0 ,m, p) be in the calibration standards 3t concentrations of asch isoner equal to
that of the other tarpet compounds. Simiarly, the cis and trans isomers of 1,2-
dichiorosthene must both be prasent in the standards st concentrations equa! to the

other target analytes.

Separaie calibrations (initie! and coniinuing) must be performed for 2queous and solid
matrices with the squeous caibration standards undergoing an unheated purge and the
sONd calibration standards undergoing a heated purge. Sampie extracts of a medium
levai method can be ansiyzed using the calibration for aqueocus MELNces undergoing an
unhesied purpe.

If trme remaing in the 12-hour tima pericd aftet meeting the accepiznce critens for the
intlisd calibration, samples mey be anslyzed. It is nOt necessary 10 snalyze s Lontinuing
calibration standard If the inftisl calibration standard that is the same concentration as the
continuing calibration standard meets the continuing calibraticn acceplance critena. (iLe.
CLP form 7A must be genersied). if time doss not remain, a new injection of BFB must
meet the abundance criteria given in lem 1 followed by a continuing Calibration standard,

The relative response factor (RRF) at each concentration level for each target and system
monitoring compound must be greater of aqual 10 the CoOMpound's MINMUM acCeptable
response facior listed in table 1.

The % RS0 for ssch tarpet and system monitoring compound from the initial calibration
must be less than or equal o the Maximum % RS0 listed in Table 1.

Thae relative response factor percent difference (%D) for each trget and system
monionng compound must be less than or equal 10 the value kisted in Table 1,

Up to two compounds may fail 10 mest the acceptance crieria, However. these
compounds must have a minimum RRF gresier than or equal 16 0.010, and the % RSD or
% Diff must be less than or equal to 49.0%.

If a target compound is detected in a sampis for which the continuing calibration % DIff
>25% for that compound, the sample musl be reanalyzed under a continuing calibration
with an accepiabie % DI jor that compound.,

3. Internal Standards -

The minimum required intemal sisndards sre chiorobenzene-c5, 1,4-dificurobenzens,
and 1,4-dichicrobenzens-04. A retention time and response check must be performed
on every internal standard for sumples snalyzed. The retention time (RT) for an imemal
standord from a sampie cannot > + 30 seconds from the previous dadly calibratior., The
response area of an intemal standard from & sampie CaNnot exceed a faclor of 2 (-50%
1o +100%) from the previcus dally cakibration,

4, Surrogetes or System Monitoring Compounds -

The minimum required surogate compounds are toluene-dl, bromofiuorobenzene, and
- dibromofivoromeihane. Required recovery limits follow.
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Laboratory Control Samples (LCS) - for LCSs analyzed in association with LANL
samples, the chromatograms and quantitalion reports are required.

Data must be reported on a dry weight basis,

pH for all aqueous samplas for volatiles analysis must be recorded anc provided wsith
hardcopy until such time as it is incorporated into the spreadsheel.

Note: All hardcopy sample data must be legible and clearly labeled with the LANL
sample number, lab flie 1D, date and time of analysis, and GC/MS Instrument 1D,
Compound names must be clearty marked on sll spectra. Hardcopy standards data
and raw QC data must be leglblie and clearly labeled with the lab file ID, date and
time of analysis, and GC/MS Instrument 1D,

Quality Control (QC) requiraments - It is important that the laboratory personnal follow
Good Laberatory Practices throughout all operations involved in the analyses of samples.

Reter 1o SW-846 chapter one for general quality control requirements for voiatile organic
analysis. Fallure to meet criteria requires reanalysis of assoclated samples under
acceptable criteria,

Matrix spike and matrix spike duplicate analysis will be requested if neeced. A sample
will be submitied 10 be used as the matrix media if matrix spikes are requested, with
direction on analytes o spike.

Acceptance Criteria
1. instruments Performance Cheek -

Tre mass calibratien and resolution are verified by the analysis of the instrument
performance check solution, p-Bromofivorobenzene (BFB). The instrument performance
check solution, BFB, must be injected at the beginning of each 12 hour period of analysis
and must meet the following ion abundance crilena:

50 8.0 10 40.0% of mass 985

75 30.0 10 66.0% of mass 95

95 base peak, 100% relative abundance
9% 5.0 10 9.0% of mass 95

73 less than 2.0% of mass 174

174 50.0 10 120.0% of mass 95

175 4.010 9.0% of mass 174

176 93.010 101.0% of mass 174

177 5010 9.0% of mnss 176

2. Inibat and Continving Calibration -

Propare 5 aqueous inibal calibration standard solubions containing all of the purgeable
larget compounds and /system monitonng ¢ompounds {aiso referred to as “surrogates”)
at 10, 20, 50, 100, ang 200 ug/ml concentration. Itis required that all 3 of the xyiene
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Sampje Data
Chromatogram and quantitation report for each sample

Raw spectra, background-gubtracted specira, and reference spectra for target
compounds that are identified in the sample. The subcontractor may De asked io
provide these same spectra for compounds that have been notec as false
posiives, Upon occasion,

If TICs are requestad, copies of mass spectra of TICs identified with the
associgted best-maich spectra (3 spectra).

Sample Gata (chromatograms, quantitation reports, and spectra) for all re-
analyses.

Standards Daia

Chromatogram and quantitation report for all standardg associated with the initial
and continuing calibrations.

Eor g penod cf time until the LANL EDD indludes complete electronic reporiing
capability , the following organics harnzopy deliverables are required in addioon
(See last paragraph of I1.B of the “General Requirements”).

CLP volatiles forms 6, 7, and 8 (initial and continuing calibration standards and
internal standard QC summary)

Raw QC data
For bromofiuorobenzene (BFB), for each 12-hour period, for each GC/MS instrument

Mass listing - % relative abundance

For a period of time until the LANL EDD includes compiete electronic reporting
capability , the foilowing organics hardcopy deliverables are required in addition
(See last paragraph of I1.B of the “General Requirements”):

CLP form 5 computer-generaled report

Blank data - in chronclogical order,

Chromatograms and quantitation reports

Raw spectra, background-sublracied spectra, and reference siangard spectra for
target compounds identified and any compounds noted as false positives by the

analyst

Mainx spikes/dupiicate matrix spikes - if they are requested, chromatograms and
quantitation repofts are required.




2-Chlorotolvene
4-Chlorotolene
1,3.5Trmethyloenzene
terl-Butylbenzene
1.2.4-Trmethylbenzene
ssc-Hutylbenzene
1.3:-Dchiorobentens
1,4.Dichlorobenzene
p=1sopeopyhoene
1.2-Oichiorobenzene
n-Butylbenzens
1.2-0ibrome-3-Chioropropane
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Tentatvely ldentifed Compounds (TICs) may be requested. if requested, they should be ideniified
and quantimied per the CLP method for volatiles, OLUMO02.0 (or more recent).

Mathods

The U.S. EPA methods thal are options for use are method SW-8260 (11/90 or more recent) of the
CLP meihod for volatiies (OLMO2.0 or more recent, using capilary column). These methods are
basad on purje and trap sample sxtraction/concentration followed by gas chromatography/mass

spectrometry analyois.

Note: Quality control requiremaents are speciied in Section IV, regardiass of the method
selected.

Ect madium laval analvsis - Al times, a medium level or methanol extraction method will occur in the
field. Whaen it does occur, the laborstory will receive the methanol sampile extract as the matnx (o
be analyzed. The extract is o be analyzed within 40 days from the ime the extraction occurred, A
benchsheet containing the 3ample amount exiract, solvent volume added, and the extraction date
will acCOmpany the sample extract(s). In addition to the sampie exiract, the lsboratory will receive a
sampling vial containing a portion of the methanol used for the extraction. ,An aliquol of the
mathano! will De injected iry) reagent waler and analyzed as the method blank. The snalysis of the
sampie extract(s) and method blank will happen under the aqueous caibration standsrds and
analytical conditions. As a result of the medium level method, the EQL's will be slevaled.

il, Aspariing/Dalivarabies - There will be a combination of hardcopy and disketle
deliversbies. Section I1.B, Data delivery requirements, of the Statement of Work

describes the electronic deliverables for both initial and later lerm.

The hardcopy deliverables are as follow and must ba in the foliowing order,
chronologically arranged, by instrument;

N O v h 8 8 v OO A R R
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1,2-Dichioroethane
1.1-Dichicropropene
. 2-Butsnone
2,2-Dichioropropens
1,1,1-Trichlorosthane
Carbon Tetrach'oride
* Benzene
1,2-Dichloropropane
Trichlorosthens
Dibromomethane
Bromodichioromsthane
t-1,3-Dichioropropene
c-1,3-Dichloropropene
1,1,2-Tnchiorosthane
1,3-Dichloropropane
Chiorodibromomethane
A-Methy'-2-Pantanone
Toluens
2-Hexsnone
1.2-Dibtomoethane
Tetrachiorosthene
Chiorobenzens

1,1,1.2-Tetrachlorosthans

Ethylbenzene
- @,m,p-Xylene (mixed)
Styrene

Bromoform

1,1,2,2,-Tetracniorosthane

1.2,3-Trichloropropane
Isopropylbenzens

.'Bfumbenzcne

. n-Propylbenzense

Buouoowooaoonononononaaloenaon

B oo
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5
5
5
s
5
5
5
5
5
5
5
5
5
20
5
20
5
5
5
5
5
5
5
5
5
5
5
5
5
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SECTON IIL- SPECIFIC REQUIREMENTS FOR YOLATILE ORGANIC ANALYSES

! Quaryisw - Because of the history of weapons design at Los Alamos National Laboratory, dating
buck (o the Manhattan Project in 194], there is reason to believe that some sites/field units
involved in DQEs Environmental Restoration Program may contain detectable concentrations of
volalile organic solvents thal may have been used dunng research and development of -wuclvear
weapans, conventional weapons and novel materials,

The analytica! data generated by the subcontractor under this subcontract will be used to
determine if there are measurable concentrations of the targeted volatile organic compounds that
will raquire remediation or long term monioring,

Sample matrices that the subcontracior may receive include, tut are not limited to water, waste
water, scil, sludges, traps, filters, and oils.

The mathods cited in this section ure methods of the United States Environmental Protection
Agency (U.S EPA). Targe! compounds ate those required to meet New Mexico Environment
Dwision or U.S. EPA regulatory requirements.

It. Target Compourds/Methods Citations
Eximated Quanisation Limits (EQLs)-

Waler Soil'Solids

Voiatile Qrganic Compounds ug/l ug/xQ
Chioromathane 10 10
Vinyl Chloride 10 10
Bromomethane 10 [
Chloroethane 10 10
Acalon? 20 20
Crehlorodifivoromethane 10 10
Icdomethane 5 5
Tnchiorotnfiuaroethane 5 5
Tnchlorofluoromethane 5 5
Mothylene Chicnde 5 5
1.1.0hioroethene 5 S
Cargon Disulfide 5 5
1.1-Dichioroethane 5 5
1.2:0wchloroethene (total) 10 10
Bromochioromethane 5 5
Chicrotorm S 5
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10.

1,

Intersiement Comraclions for ICP

Before any field sampiles are analyzed under this subcontract, the ICP interelement
cofraction faciors must be determined pnor to the start of subcontract analyses ang at
least annually thareafler, Comection faciors for spectral interference due to Al, Ca, Fe,
and Mg must be determined for all ICP instruments gt all wavelengths used for each
analvte reported by ICP, Correction factors for spectral intarference due 10 analytes other
than Al, Ca, Fe, and Mg must be repornted if they were applied.

If the instrument was adjusted in any way that may affect the iCP interelement correction
factors, the factors must be rodetsrminad and the results submitted for use.

ical Range Vedfication (ARV)

The analyte concentrations in this stangard represent the upper limit of the ICP analytical
range beyond which resuits cannot be reported under this subcontract without dilution ¢f
the analytical sampie. These concentrations may be higher than the highest calibration
standard, If no concentrations higher than the highest caiibration standard (actual
instrument reading, before any dilution comrection) will be repcrted, this stancard need not
pe run, If, however, the usefu! range of the instrurment extends beyond the calibration
range, an analytical range verification check standard shouid be analyzed and reported
for ezch element. The standard must be analyzed during a routine analytical run
performed under this subcontract, and the analyiicaily determined concentration of this
standard must be within 5% of the true value.

F Atomic Absorption (AA) GC Anal

All fumace analyses must fall within the calibration range, In addibon, all analyses will
require duplicaie injections. The absorbance of concentration of each injection must be
reporied in the raw data as well as the average absorbance or conceriration valves and
the relative standard deviation (RSD). Average concentration values are used for
reporting purposes. A maximum of 10 full sample analyses 10 a maximum 20 injections
may be performed between each consecutive calibration verification and blank. For
concentrations greater than the EDL, the duplicate injection readings must agree within
20% RSD, ¢or the analytical semple must be rerun once (i.e., two additions! bums),
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. Crromatograms and data system prinlouts for each GC columnvinstrument used.

I! dupticate matnx spixes ate requesied, the chromalograms and dala system priniouts
are required.

Cnronalograms and data system pantouts for LCSs run in association with LANL
samples are required.

QC data must be [abeled s the standards data is.

Resulis must be reponied on a dry weight Dasis,

Nols: All hardcopy data must be legible and clearty labeled.

v,

Quality Control (QC) requiremants « It is important that the laborelory personnel follow
Good Luboratory Practices throughoul all operations invoived in the analyses of sampies.
Refer 10 SW-848 chapter one for genersl quality control requirements. In addition, guality
contral requirements for sampie extractions and Clean-ups for the technique(s) used are
found in the relevant SW 848 methods.

Matrix spike and matrix spike dupiicate analysis will be requested if needed. A sample
will be submitied 10 be used as the matrix madia if matnx spikes are requested and
instruction for spiking will be provided..

The QC requirements identified under "Acceptance crileria® must be foliowed. Fallure to
meet the criteria on both columns requires reanalysis of assoclated
samples/blanks under acceptable criteria,

; -

"

\oitial calibat

A minimum of three concentralion levels conlaining the largel compounds and surrogates
is required. One lave!l at a concentration equal 1o the esumatec quantitation limit (based
on the concantration in the fina! volume specifisd in the preparation method with not
dilution) is required. The other concentration levels shoukd correspond {o tiie working
range of tre detector,

. The % RSD over the initial calibration range for the calibration factors must be <
20% for all target and surrogate compounds.

. Foc mutti-camponent analytes, a calibration factor for each of 3.5 major peaks is
teqQuired,

Surogates

The two surrogates 10 be used are tetrachloro-mexylene and decachiorobiphenyl.
Recovery shoukd be reported as a percentage and must be within 50-160%. Recovery
outside of these limits will require re-extraction and reanatysis. |f thesa limits are




sxceeded 3gain the dats will be sccepted, however frequent failuras 10 Meet these kmits
for surrogate recovery will requine investigation by the laborutory.
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J. Betantion time windows

Retention bime windows are defined as plus or minus thres times the standard deviation
from the mean absolute retention imes from the concentration levels of the intisl
calibration. For the multi-component target compounds, choose three o five major peaks
and caiculals the mesn and aiandard deviation of those peaks. Retention time windows
for target and surrogats COMPOUNds are to be delermined for both the primary and
secondary columns,

——
gt
-

T
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The retention times will be verified by the calibration verification standard,
4, Daily calibration {(calibmtion yetification}
A dally calibration stondard will be analyzed prior to sample analysis and throughout the

analytical run at » frequency of one per 20 sampies. The calibration iactor for each target
compound must not exceed 2 15% differsnce when compared to the initial cakbration.

5. Risoka

Method blanks must be analyzed along with every snalytical run for sach mainx and
maethod itsed. Contarnination must not exceed the EQL.

6. Braakdown critagia
The breakdown of either 4,4-0DT or endnin canncl exceed 20%.




L. Qverview - Because of the history of weapons design st Los Alarnos National Laboratory, dsting
beck t0 the Manhatian Project in 1943, thers is reason 10 belisve that sorne sites/Neld units
involved in DOE’s Environmental Rostorstion Program mey contain detectabie concentrations of
high expiosives that may have been testud for use 8 wmmmm
developmant activities for nuciear wespons,

 The snalyticel data generated by the subcontractor under this RFP subcontract will be used to
- datermine H there are measurable concentrations of the targeted explosives compounds that will
raquire remadiation,

‘Sarnple matrices that the subconiracior mey receive (but not limied 10) could be water, waste

The methods that are being cited i this section are those used by either the Environmental
Protection Agency (EPA) or the Uniled States Armyy Enviconmental Center (AEC) - formerly, the
United! States Arry Toxic and Hezardous Matarisis Agency (USATHAMA), as sre the trpeied
snalytes for these analyses. The methods generally consist of either extraction (kquid or sokid
phass) of the snaiytes from the sample matrix or fileding of the sampie (waler) folicwed by
reversad phase HPLC and UV detaction. Nitroceliuioas is determined by messurement of
nitrsle/nitrits, produced by hydrolysis with sodium hydroxice, and messured using ion
chrometography, Cuantitation of the analytes involves the relationship of the response of the
ansiyls in 8 88MPIe 10 8 response Tector geraratad using standards.

i.Jarget compounde/mathods citations

The following group of Larget anaiytes for high expiosives will be referred 10 as the “B330" analyiss
because theyare the analytes that are covered under method 8330 in EPA's SW-846,

“AI0 ANALYIES"
Octahydro-1,3,5,7-letranitro-1,1,5,7-lstrazocine  (HMX)
Hexshydro-1,3,8-trinitro-1,3 S-triazine (RDX)
1,3,5-Trntrobenzene (1,3.5-TNB)
1,3-Dinitrobenzens (1,3-DNB)
Mathyi-2,4,8-trinitrophenyinitremine (Tetryl)
Nitrobenzene (NB)
2,4,6-Trinirolclusne <.4,6-TNT)
4-Armino-2,8-dinirotolyene (4-Arn-DNT)
2-Amino -4,6-dinitrololuens (2-AM-DNT)
2,4-Dinitrotoluene (2.4-DNT)
2,8-Dinitrotoluene {2,6-DNT)
2:-Nitrololuene ~ {(2-NT)
3-Nitrololuens . . (3-NT)
4-Nitrotoluene (4-NT)

Hoiding times for the samples for “8330" analytes are (1) for waier sampies, extraction must occur
within 7 days of sampiu collection, (2] for sol samples, extraction must occur within 14 days of
sampie collaction, and (3) analysis must occur within 40 days of extraction for both sod and waer
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samples (number 3 Oes AL, in any way, releass Lhe subconiractor from the data tumaround time

obligation.)

Mathods options for these “8330 analytes” fckow, These altemnate methods - broken oul by soil

and walef, provide the “estimated quanttabion lemits” (EQLS) thal the subcontractor is reguired 10

meel, whether using mathod SW-83J0 and SW-83J1 or the USATHAMA methods.

Analviss io Sail Al

(mg/xg)
HMX 22
ROX 1.0
135TNB 0.2%
130NB 0.25
TETRYL 0.85
N8 0.26
248TNT 0.25
2ADNT —
4ADNT —
260NT 0.26
24DNT 0.25
2NT 0.25
4NT 0.25
3NT 0.25
htethod Qotions that can be used:
SW-8330 (11/92) or

USATHAMA AUGUST 1988 REVERSEC-PHASE METHOD FOR THE DETERMINATION OF

EXPLOSIVE RESIDUES IN SOIL

RDX*»
135TNB * #

1JONB°*®

NB* #
246TNT *#
24DNT * »
Q6ONT*»
2ADNT *
dADNT *
HMX ¥
TETRYL®
2NT

INT

4aNT *
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- Vhere thers are bisnks above, the EQLs have not besn detsrmined. Assume an EQL of 1.0
micrograms/L. for the low waters and an ECL of 10 microgramae/L. for the high waters where values
sre missing. As more information is available, it will be provided.

Mathod options that Cao be used:

SW.8330 (11/92) or

* USATHAMA 1990 IMPROVED SALTING-OUT SOLVENT EXTRACTION METHOD FOR
DETERMINATION OF LOW LEVELS OF NITROAROMATICS AND NITRAMINES IN

GROUND WATER

s USATHAMA 6/30/88 METHOD NUMBER UW14, DETERMINATION OF EXPLOS!IVES IN
‘WATER BY HIGH PRESSURE LIQUID CHROMATOGRAPHY

Analvies inwaisr sampies  Assume EQLS ¢£ 25 micrograma/l.

Nitroglycarine (NG)
Pentserythritol tetranitrate (PETN)

" hathod
USATHAMA AUGUST 1884 REVERSED-PHASE HPLC METHOD FOR THE DETERMINATION
OF NG AND PETN IN WATER '

Aoalyies in soil samoles  Assume EQLS of 0.50 mgfkg

Nltroglfoeﬁnc (NG)
Pentaerythiitol tetranitrate (PETN)

Mathod

USATHAMA AUGLIST 1889 REVERSED-PHASE METHOD FOR THE DETERMINATION OF NG
ANO PETN IN SOIL

Analyia in watet Assume EQL of £.0 micregrams/l,
Nitrogusnidine
Maihodt

USATHAMA AUGUST 1989 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
NITROGUANIDINE iN WATER

Anaiyig in s0il Assume EQL of 0 51 mg/kg
Nitroguanidine
Msttod




USATHAMA AUGUST 1989 REVERSED-PHASE METHOD FOR THE DETERMINATION OF g

NITROGUANIDINE IN SOIL A

J

Analyiein waist Asaume EQL 0! 6 11 microgrmmal. 3

4

Tetrazene .

. 3

Mathod cotions that cap e used: 5
SW-831 or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
IN WATER (Mokding tinwe is stated as "samples should be prucessed as soon s possible after
receipt, preferably within a day.”)

Analyts in aoi! Assuma EQL ol 1.2 ma/kg
Tetrazene

hiathod options that can be used:

SW-8331 or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
IN SOt (Holding time is sisted a9 “samples should De processed as so0n ss possible afler

receipl, preferably withn 3 day.")

Anaiyle ln wilat

Nitrocetiuose Axsume EQL o 70.0 microgramail.
histhod

USATHAMA METHOO FOR THE DETERMINATION OF NITROCELLUOSE IN WATER

The noted assumptions, above, are based on the USATHAMA lewer imit of the linoar
conceniration range.

Holding tmes fc the non-"8330° anaiytes are the same as ‘or the “8330" analytes. Nole thal
USATHAMA reccmmarks that samples for letrazene analyses De “processed a5 $000 a3 possible
after receipt, preterably within a day.” The subcontractor should take this inlo consideration when
analyzing samples for tetrazene.

Nole: Quality control requiremants are specitied in Seclion V, regardiess of the method
selected,

1, Reporting/Daliverahies - There will be a combination of hardcopy and electronic
delverabies Secton 11.B, Data delivery requirements, of the Statement of Work,
descnbes the slecironic delverables for both initial #nd Iater 1erm,




The hardcopy deliverables are ag follow and must be in the following order, aranged
chronologicatty, by instrument

Samoies data

. Copies of HPLC chromatograms for aach sampie (for each column), which are
labeled with:

Sampie number

volume injected

date and time of analysis
HPLC column identification

HPLC instrumant identific.ation

and concentrations found (this may be on 8 summary shed, if retention
times are on the peaks.

. Extraction work/bench shasts,

Standacds data

. Copies of HPLC chromstiograms as described under “sampies data” for all
siandards

OC data
. Chromatograms of blsnks labeled at described under samcies data.

. Provide chromatograms Of laboratory control sampies and matrix spikes (if
requesied) labeled as described under samples dats,

Results. must be reporied on a dry weight basis.

Mots: All data must be legible and properly labelied.

v. Quallty Control (QC) requirsments - 1 s important that the laloratory personnel follow
Good Laboratory Practices throughout alf operations invoived in the snatyser of sampies
for high expiosives and that they mwintsin sn internal QC program that is relevant to the
analyses under consideration -in this case, high axpiosives. in addition, it is required 1o
foliow the relevant geners! OC procedures as spelied out in Chapier 1 of SW-8486.

Matrix spike and matrix spike dupliceie analysis may be requesiod. A sampie will be
submitied 0 be used as the matrix medis if matrix spikes are requecied »nd spiking
directions will be provided by the Sample Coordinstor,

The QC requiremenis identified under "Acceptance criteria” must be followed, Fallure to

maeet the criteria requires reanalysis of associated sampiles/blanks under
acceptable criterta,

Accapiance criteris

60




(N |nitial calibeation - axternal

A minimum of 3 concantrations of the target analytes ang aurrogate(s), with one of the
stanciards at a concentration equal to the estimated quantitation limit is required. Other
concentrations should define the expected range of concentrations in the sumpies. %
RSD must be <20 % over the working calibration range. Either a culibration curve or a
single response 1actor may be used.

2. Retention time wiodows

The retontion time windows for all analytes and surrojates for each HPLC cclumn is
estoblished from the initial calibration by the following methodt:

a. Make three injections ¢! all standards within a 72-hour pericd.

b. Calculate the mean and standard deviation (g) of the retention times of each
analyte and sutrogate.
c Establish the retention time window as = 3 g from the mean retention time,

Mean mtention times of all analytes and surrogates from three injections of the daily
standard must fall within the relention time window established by the initial calibration ¢r
a new initial calibration and eslablishment of a new retantion ime window must be done
befors running the samples.

If the daily standard retention times are accaptatie, the mean of the retantion times is
used as the midpeint of the relention time window for that day. The width of the window is
tha 13 g found in the initial calibration.

All subsequent daily standards at midpoint and end of run must fall within the daily
retention time window. {f any analyte of any daily calibration fails 1o fall within the daily
retention Ume window, a new initial calibration must be performed.

J. Daily calicralion apd response faziors

A daily calibration standard is prepared at a concentration midway between the
concentrations of the Initial standards. This standard is run before the samples to check
the conditon of the HPLC. 1tis alse run after each group of len samples, and at the end
of the run to ensure system stability throughout the analysis of the samples. Response
factors for each analyte must be obtained from the peak height or area and compared
with the mean response factors cdlained in the initigl calibration, The response factor for
the daily calibrations must agree within £15% of the rasponse fagtor of the Initial
calibravon (£10% for nitroguanidine and tetrazens). Corrective action 10 the analytical
systemn o7 8 new Initial calibration must be performed if these criteria are not met.

4. Laboralory control sampie

Complate system performance will be monitored by using a laboratory control sample. A
koown arpouns of 7 to 10 of the anatytes plus surropate equal 10 10x EQL of that
estabhished for the analyles is acded to the matrix (o be analyzed. For waler samples, it
IS added to organic free reagent water; and for 30il samples, it is added o slandard soil,
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The control samples are cafried through the laboratory procedure and analyzed as
sampies,

A laboratory control sample is run with each batch of sampies and the resuits are
compared with the known amount, AGvisory limits for recovery are 80-120 % for water
and soil sgmples. As information is gathered, these windows will be revised (

5. Blapk sampie

A blenk is prepared by adding a known amount of the surrogate 1o either reagent water or
clean sand, The blank sampie is run with each batich of sampls and the recovery of the
surrogate is found, !f tarpet snalytes are found at greater than EQL, cortamination must
be corrected before further analyses are perfomed,

8.  Sumogate

Acceptable sumogates are compounds similar to the arget analytes but not present in the
samples. Two surrogatess in use are 3 4-dinitrotolusne (required) angd 2-methyi-4-
nitroaniline (MNA) (optional), The sufropate(s) is added 10 samples, blanks, and LCSs
and the complete laboralory procadure iz camied out. Surrogate recovery is reporied for
all samples, blanks, and LCSs. Windows will be developed for acceptabie recovery as
data is collected,
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RECTION|IL- SPECIFIC REQUIREMENTS FOR RADIOISOTOPE ANALYSER K

I. Quaryiaw - Because of tha history of weapens design at Los Alamos National Laboratory, dating .
back 10 the Manhatitan Project in 1943, some sites / fleld units involved in DOE's Environmental s
Restcration Program will contain detectable concentrations of racinacive malerial that have b-:m !
used dunng research and development acuvites for nuclear weapons. ,

The analytical data generaied Dy the subcoatracior under this subcontract will be used to
determine if tnere are measurable concentrabons of the targeted isotopes that will require
remediabion,

Sample matnces that the subcontracior may receive, include (but sre not limited 10) waler, waste
walart, 1oil, siudge, Alters, and oils.

1. Target anatytes - Table 111.B.1 contains the anslyle terget hist for radiochemical analyses,
The mathods utllized by the lab for the analyses below must pe submitted to LANL for
approval, |f following saproval of a lab's method, LANL observes performance problems with the
aporoved method the lab will be required to take the necessary actions 10 resolve the problems.
Revitions to previously approved methods shall be supplied, along with any performance dats

ganersted by the lab as pant of ther Own Bporoval process, 1o LANL on a bmely basis
{(approximatsly 2 weeks) following their issuance,

n. Beporing/dellyerabiex

Hamoony
. Sample preparabion worksheets

. Softwate outputs for instruments on o sample-by-sample basis

. NIST traceability for standards
. Calitbrateon informaten,
LANL may request addibonal hard copy catd deliverables based on the subcontractior's specific
method/equipment
v, Quality Control [QC) requirements
1, Good Laboratory Practices -

Itis important that the laboratory personne! foliow Good Laboratory Practices throughout
all operations involved in the analyses of samples for radioisolopes and that they maintain
an internal QC program that is relovont 1o the analyses under consideralion,

Laboratones should observe the guidance of the Good Automated Laboratory Practices
(GALP), EPA December 28, 1990 dralt, gocument in their hanaling electronic files
teprasentng sample raw 4aty, sample processed data, and instrument calibration and
configurabon informaton,




Controi Charnts

For all anslytes of interest, the analytical Isboratory shall maintain intemal contrel chans
for lab control standard samples of both water ang 30l matrices. The analytical laboratory
shall initiste these control charts prior 10 beginning LANL work snd update them as data
becomes available. The lab will be axpected 10 use professional judgement in use of
resulting statistical control information.

Instrument Performance Verification and Calibration

Instrument performance verification and calibrtion shall be performed at the frequencies
indicated in labie 1I.LE.3.1. The respective control charts shall be updated as data
becomes availabie or dally, whichever is greater.

The data resulting from performance verificotion measurements shall be charied using the
gukiance of ANS! NA2.2, Messurenent Qualily Assurance for Radioasssy Laborsiones,
(section A.5.2.2) and Manual on Presentation of Dsta and Control Chart Analysis (ASTM
STP 15D, Parst 2, section 33 (individusle), ASTM 1978). Th accepiance cneria for
siatithical control in table 11.E.2 shak be observed. [n the cicumstiance that one or more
of these accepiance crilena are not met then comective action up 10 and incluging re-
calibratior; shall be done and documented. The commective action process 10 be followed
by the lab should be documented in an SOP,

The indicated calibration frequencies assume no change in instrument settings (e.g, bias

voitage) or components (e.3. ga3-proportionst counter window o laser dye), If such
soitings or components are changed the lab will conduct the necessary calibrations,

Acceptance Critenia

Faiiure to meet the tracer or camer recovery critena for 8 LANL sample requires re-
analysig of that sampie at least once. A subsaquent faiiure shall be indicated in the case
narative. Failure to mest trazer and carrier recovery critera for ihe resgent blank or lab
control standand requires re-analysis of all associated! LANL samples under acceptable
critenia, Failure o meet the lab control standard or method blank criteris requires re-
analysis of all associated LANL samples under acceptable criterin. If re-analysis for any
of the above reasons ‘s prevenied by exhaustion of the supplied sample this shall be
indicated in the case amralive,

a. Tracer recovenes

Tracer recoveries 1or alpha emitiers shall be greater than or equal 1o 209% but
‘#ss than or equal 10 110%. Tracer recovenes for other than aipha emitters shall
be greater than or equai 10 40% but less than of equa: 0 110%,

b. Camer recoveries

Carrier recovenes shall be equal to or greater than 40% but less than or equal to
110%.

64




Method blanks

Method dlanks shall be prepared along with samples in the SOG/RN. These shall 7
include all preparation steps and all reagents for each analysis and for the matrix p
(l.e. 30V, water) which matches that of the asscciated SDG/RN.  Muthod blank 14
resuhs shall not exceed the EQL in table 111.B.1 LANL shall consider the aliquot .

size of the associated sampies in evalualing the acceptabiiily of the reported 0
method biank result, B

Lab Conirol Standard (LCS)

Standards traceable to NIST in a matrix comparable to the assoclated samples
shall be run a! a frequency of ons per SDG/RN. Analyte recoveries must be
25% of the cartified values. The LCS need not contain all analytes reportable for
that analysis,

The activity of the LCS should be In the range of five 1o fifty imes the respeclive
EQL. Where the contractual EQL is 0.01 pClg the activity of the LCS shouki be
in the range of fifty to two hundred times the respective EQL.

Matrix spikes (MS)

Those analysis where malrix spikes are required include: strontium-30 when &
strontium-83% tracer is not used, Inbum by liquid scintisation, tolal uranium by KPA,
mass spectroscopy techniques, radium-226 by other than iracar lechniques,
radium-225, thorium-234, and lead:210. The matrix spike activity shall be added
pnor Lo he beginning of sample digestion or other wel cheinisiry,

The activity of the matrix spike should be in the range of five 10 fifty imes the
respeciive EQL. Where the contractual EQL is 0.01 pCig the activity of the
matnx spike shoult be in the range of fifty 10 two hundred Umes the respective
EQL. The MS need not contain all analytes reportable for that analysis.

Matrix spikes, where required, shall be run at a rais of 1 per 20 samples or per
LANL SDG/RN, whichaver is greater, Matrix spike recoveries should be within
5% of the expocted value, The lab will be sxpecied 10 note in the case narrative
any matnx spike recovery outside of this limit and (o use professional judgement
in geciding il re-analysis of associated LANL samples is necessary,

Duplicates

At least one sample in each SDG/RN shall be processed in duplicate and
reported, There are no required acceplance chionia 1or these duplicate results,
Where there is insufficient sample to aliow a duplicale analysis I be done the
situation shall be noted in the cuse narrative.,

In the siluation where only one sampie i3 available for both the duplicate and
matnx spike analysis and their is insufficient mass/volume svailable, thi duplicale
analysis shall lake precadence.
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Techniqus specific requirements
1.  Genenal

Tha totad propagsted uncerteinty (TPU) associated with reported results
shall be one sigma, 68% confidence interval. TPU shall include
ressonable and appropriste systematic uncertainties 3ssCCiated with
analysis in addition to the uncertainty from counting statistics, Labs are
referred to Data Reduction and Ermor Analysis for the Physical Sciences
(P.R. Bevington; McGraw-Hii, 1869; 56-84) for the propagation of counting
and systematic uncartainties,

Subtraction of method blank results from sampie resuits shall not be done.

In the analysis of tritium, we would consider the vial counted for purposes
of background subtraction as separate from those counted as a result of
the required method blank preparations,

Each lad shall use NIST tracesbis standards for calibration, tracer, and
LCS purposes. Dilutions of NIST traceable standards shall be
documented in a controlied notebook or binder. Wher a NIST iraceable
standard is unsvaiiabie for a given analysis, the use of standargds that are
not NIST traceable shall be included in the repont narrative with hislorical
bacxground information anc/or the basis for the known value.

The cartificate specified expination date of standards or reference materials
should be observed. However, whare the vendor has provided
supplemenisfy documentation of a longer useful life of the standard or
referance material this may be used. This aupplemental documentation
shal! be retained with the certificate.

The following general squation for MDA (minimum delectable activity) shal

be used uniess otherwise noted herein or approved by LANL:
MDA = (4,65 (BKG)® + 2711222 *EFF *V° T,"Y)

Where BKG iz the tota! background counts, Ts the sample count duration,
EFF is the fractiona! detecior efficiency, V is the volme of unit weight, and
Y is the fractional chemica! recovery oblained for the tracer or camier.
Other tarms as may be required, e.g. gamma abundance, Can be used in
the denoménator,

Those labs wishing 10 use the decition level principal Of ANS] N42.2,
Measurement Quakty Assurance for Radicassay Laboratories, are
welcome 10 do 30, However, we would expect the inClusion of information
in the dats package regarding the “nomina! vaives of a number of
garameiers {background count raie, count time, estimsied inlerferences,
chamical recoveries, deCey times, otc.)” used 10 armive at the stated
decision ievel, The source of the nomingl values shall be sodressed in sn
apglicable SOP




The determined MDA or ANSI N42.2 decision jevel shall be ieys than the
respective EQL indicated herein, Technical difficuities, e.g. insuticient !
sampie, that prevent meeling the raspective EQL requirement shall be A
documented in the case narrative, b

Counters shall not be resarved for g particular type (e.g. method blanks or
other QC sample) of sample. Counters may be reserved for specific ‘.
nuclides,

-

YWhnere a lab's verification of the activity of a NIST traceable standard
indicates a nolicsable deviation from the certified value, the iab should
consult with the provider about the problem. However, except where
permitted here-in the lab shall not use a value other than the decay
cofrected certified value.

Results for sail matrices shall be reported on a dry weight basis for all
paramelers excepl intium,

Unless rerein specified, the soil aliquots used in wet chemistry techniques
thall be subjested to a total digestion or fusion pnor to analysis. No other
homogenization or size exclusion sleps are required,

Alpha spectroscopy

a

The presence, evaluation, and explanation of any unysual peaks, greater
than 10% of the tracer peak, beyond those of the tracer and expecied
analyte peaks shouki be included in the report narrative,

The area counts of an analyte or tracer region should be determined by
integration of counts in dafined RO! uniess the number of counts in the
respective region exceed 25. In the situalion where the aren counts of a
region exceed 25 peak fitling algonthms may be used,

Labs using uranium-232 as a tracer in sequential isotopic uraniunvthorium
delerminations should take sleps to minimize the contribution of thorium-
228, from uranium-232 decay, in their reporied isolopic thorium results,

Each alpha spec LCS should contain sufficient activity, as required herein,
of each isotope 10 be quantified to yield as useful resull. Tho exception 10
this will be uranium-235 in isolopic uranium analyses,

In the case of analysis for isotopic uranium only the uranium-234 and
uranium-238 wiil be subject to the LCS and MS recovery criteria.

However, the amount of uranium-235 in the LCS and MS 3pike as well as
the uranium-235 rosults for the LCS and MS shall still be reported. If the
uranium spike sciution consists of enriched uranium with elevated levels of
uranium-235 then the LCS and MS recovery criteria will also apply to
uraniums235,
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Liquid scintiiation for tritium

.
I

The anslytical batch LCS sampie shall be positioned ahead of all the
sample vials in the count sequence. The final two vials of the count
saquence shall bs sn insrument check standard and instrument
background check vial. These tailing instrument control check vials may
be separately/previously prepared visls, The tailing instrument :
backgroutyd visl result needs not be used in any result caiculations.
information.on the Xnown activity and reference time of the tailing
instrumant check siandard vis! should te included in the package.

if the quench value of any reporied sampie lies outside the instrument
quench curve range, this shall be noted in the case narrative.,

The duration of the darkiemperature adaption procedure shall be
addressed in the lab's SOP or analytical documentation,

The same amount of sample and cocktail shali be used for all samples
within a batch, The amounts of each should be indicated on a vial
preparation jog sheel This sheet should also indicate the brand name of
the cocktail or the composition if not a name brand,

The LSC counting protocoi should be set up to report the count rate
outsice the tritium counting region or demonstiate through spectra the lack
of significant counts beyond the tritium region. This information shall be
provided 1o LANL,

For tritium in soil analyses, resu!t shall be reported in pCi per volume of
extracted water. Volume units of ml. or L are both satisfactory, i.e. pCimL
or pClL. The percent moisture of the sampile shall aiso be determined for
any soil matrix for which tritum is aiso requesied.

Soil samples for tritium analysis should be preferably frozen but shall at
least be refrigerated prio” 10 analysis.

Labs should attempt 10 use a s¢il sample size sufficient to, considering the
sampie s0il moisture, aliow extraction of the necessary volume of native
s0il moisture for counting. if the available ssmple size/soil moisture
requires the addition of dead water this added aliquot shall be accounted
for in the calculation of the native soil moisture tritium activity,

Sampie aliquots of aquecus samples shall be distilled prior 10 analysis,

Gamma spectroscopy

The isotopes 10 be quantified and their respective energies, abundances,
and half-lifes will be supplied by LANL. These isotopes and the above
quantitation information may be updated on a penicdic basis,
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Far those software packages allowing an identification only library, LANL N
will supply a hst of isolopes and energies that should be used in the s
analysis of LANL samplys. These isolopes and energy information may be ;
updated by LANL on a penodic basis. g

All isolcpes requesied by LANL need not be included in the LCS .
determingbon, <

The same calibraton files (ynergy-efficiency curve, delector baskground,
peak shape charactensiics, and inlenal adsorplion) 107 o Qiven detector

shall be used in the software analysis of ali samples wilhin a batch, The

lab may use differing channel-energy files o3 long 23 the delerminstions

are gdocumaenied,

Where there is sufficient sample, the sample duphcate will bo o separately
prepared container of sample, not a recount of the same sample container,
I thare is nct sulficient sampie, thie will De indicaled in the repont
narrative, Where multple delectors are used in the analysis ¢! LANL
sampies the sample duplicate will be counled on a detector different from
that used ot the coun! ¢! the associated sample,

The geometry of o sampie shall reflect that of the associated calibration
standard. Dilubon may be used in those cases whete the sample size is
loss than the smaliest available calibrated geometry, Otherwisa o
cakbrated geomelry sufficiently small to accommodale the available
sample should be used,

The report narrative should indicale which analysis softwote package and
version was used 10 analyze the resonted spectra,

The lab SQP for the gamma analysis shoukd indicate {he software cnteria
used to analyze the reported spectra. The lab SOP should plso provide
lisungs of relevant soltware macros used in the acquisibon/analysis of
specin.

For those software packages that aliow the user (o choose the manner in
which the gamma MDA 15 caiculated, the choice shouk! be that of Cume
(Lioyd A, Cume, Analytical Chermustry, 40(3), March 1968, 586.93).

For decay comechons, the reference ime will be the time and date that the
sample is collected, Whare tme of coilection is not specified 1200 hours
(noon) should be used,

The use of curopium-154 and <155 sources for calibrabons ysed in the
quantitabion of LANL samples is not permisted,

The efficiency calibration source shall have emissions at the following
approximate enargies produced by the indicated isolope: 59.5 keV
{amenciums241), 88 koV (cagmium-109}, 122 keV (coball-57), 165 keV
(cenums=139), 279 keV (mercury-203), 392 keV (Un-113), 662 koV {cesium.
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p.

137/barium-137m), 898 keV (yttrium-88), 1173 keV (cobalt-60), 1332 keV
(coban-60), and 1836 keV (yttrium-88). These calibration sources shall not
be used for efficiency, energy, of pesk shape calibrations beycnd one
year since certification of the source. In agddition, no isolope in this source
will be used beyond five half-lifes since the Certification date. Sources
beyond this one year penod may be uses as 3 LCS source,

It shali be acceptable to chart the performance purameters of only
amencium-241, cosium-137, and cobalt-80 in meeting the requirements of
section I.E.2. The parsmeters that should be monitored include recovery,
peak energy, and peak resolstion.

In making detector background determinations, the lab may use its own
Jjudgement in using either an empty cave, 3 Cave with an empty counting
geometry, or a Cave with an approprisie de-onized/distilied water filled
counting geometry.

if the lab's detecior is inCapable of detecting the emissions of requested
isotopes with energies below that of amencium-241 these need not be
reported, For those lab's that are capable of detecting emissions of these
Isotopes the lack of compiete calitration of detection efficioncy at these

energies is acknowledged.

Where the setling is aliowed by the lab’s software, all counts shoukd have
an abundance limit set a1 75%,

Vendor supplied training in the specific software being used for gamma
speciral analysis by the respeciive analysi(s) is strongly encouraged,

The soil sample aliquot that is counied shall have been previously dried,

Gross alpha/peta

a.

A planchet residue coverage density limitstion of 5 mg/cm? ‘or alpha/bets
determinations and 10 mg/cm’ for beta oniy ceterminations should be
observed when using a 2-inch planchel. However a planche! residue
coverage oensity of up 10 10 mg/cm?’ for alpha/bets determinations may be
used if an additicnal LCS sample with a planchet residue coverage density
of 7.5 10 10 mg/em’ is run with each SDG/RN.

Prepared plancheis shoukd not be flamed if they are maintained in a
desiccated environment pnor 10 counting. |If flaming is necessary ther: this
should be includec in the case namative,

The acidity of aqueous sampies should be checked before analysis and pH
< 2 confirmed. Samples whose pH dows not meet this critena should be
acidified and anatysis heid for 16 hours. LANL SMO should be notified
which samples required acidification by the lab in this manner an¢ the
repon narrative should also indicate this fact
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10.

it is permissible for the laboratory to use other than the certified value in
assessing the recovery of their LCS and MS recovories due to the gross
nature of this analysis, The approach taken by the lab to derive the
“apparent’ known value of the LCS and MS spike shall be documented in
an SOP and referenced in the dzta package along wilh cartifiud known
value,

Uranium by KPA (Note that this is not an analysis under the routine analyses
categories, but is a commonly.-requested nen-routine analysis.)

<

indwidual measuremunts shall have a minimum life-time of 200 ysec, and
an R? of greater than 0.97. 1f sample dilution does not aliow this crilerion to
be met the lab should note the problem in the case narralive. This criterion
Is nol applicable if the conceniration is below the EQL Indicated in table
in.s.1.

LANL reserves the right to require the use of the mathod of standard
adgitions (MSA) in the analysis of samples by KPA,

Total digestion or fusion is not required for XPA analysis of soil samples.

Elemental uranium by ICP-MS

a

The lab's procedure should be based on EPA method 6020 with uranium
specific quanutation guidance from EPA EMSL-CIN method 200.8,
*Determination of Trace Elements in Walers and YWastes by ICP-MS®, Any
deviations from EPA method 6020 in the lab's procedure shall be
submitted for approval as provided for in section )18,

Strontium-90

a.

Where the strontiurn-90 activity o! a sample is expecied 0 exceed 5 pClg
the sampie should be re-counted a few days hence so as 10 observe an
expected increase due lo additonal yitnum-90 ingrowth. It is only
necessary to document this count and the resuils in the supplicd daws
package. A compicle calcutation of an additiona! final result is not
necessary.

Geoss gamma

a.

It shall be permissidle for the laboratory 10 use other than the centified
value in assessing the recovery of their LCS and MS recoveries due 10 the
gross nalure of this analysis. The approach laken by the labd 1o denve the
*apparent’® known value of the LCS and MS spike shall be documenied in
an SOP and referenced in the daln package along with Certified known
valve.

ICP.MSACP-MS-FIA (Non-toutine analybcal service frequently requested)
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Total propagated uncertainty vaiues should not be reported for results
determined by IPC-AS or ICP-MS-FIA tachniques.

Minimum detecteble activites/concentrations for ICP-MS/ICP-MS-FIA
techniquas shall be determined based on stancard practices.




Table 111.B.1 Target analyte EQL' by matrix; pCi/g or pCV/L unless indicated

Analyte Soil Water Technique?

Gross alpha/beta 10.0 3.0 gas-proportional

Gross alpha/beta 10.0 NA liquid scintillation

Stroatium-90° 2.0 5.0 gas-propontiona)

Americium-241 0. 0.1 alpha spectroscopy

Plutonium-238, -239 0.1 0.} alpha spectroscopy

Thorium-228, -230, -232 0.1 0.1 alpha spectroscopy

Thorium-230, <232 0.1 0.1 ICP-MS-FIA (commonly-
requested non-routine
analysis)

Unsnium<234, -235, -238 0.1 0.1 aipha spectroscopy

Uranium-234, <235, -218 0.1 0.1 ICP-MS-F1A (commonly-
requested non-routine
analysis)

Tritium 300 pCVL 300 liquid scintillation

multiple isotopes Am-241i 1 | Ame241:20 | gamma spectroscopy

(Table 1IL.F.4) Cs-137:1 Cs-137: 20

Gross gamma 2.0 100 Nal(T1) or HPGE
detection

Tota! uranium 0.5 ug/g I ug/L KPA* (commonly-
requested non-routine
analysis)

Total uranium 0.5 uy/g 1 pg/L ICP-MS (commonly-
requested non-routine
analysis)

Radium-226 1.0 1.0 assorted

Radium-228 0.5 0.5 assorted

Thorium-234 1.0 20 assorted
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Table HLB.] Target analyte EQL' by matrix; pCi/g or pCi/L unless indicated

1)

3
4

Analyte Soil Water Technique®
Lesd-210 - 2,0 .50 assoried
Estimated Quantitation Limit (EQL)

The Los Alamos National Laboratory methods for these analyies are contsined in LA-
10300-M, “Health and Environmental Chemistry: Analytical Techniques, Data
Management, and Quality Assurance”.

It may be presumed that srrontium-89 is not present.

Kinetic Phosphorescence Analysis, also referred 10 as pulsed-iaser phosphorimetry

(ASTM D 5174-91) or kinetic laser phosphorescence
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Table H1.E.2. Satistical Control Acceptance Criteria

Rule No.

Rule

I

1 point above 3 sigma

[ 8]

2 of 3 points above 2 sigma

4 of 5 points above | sigma

8 consecutive points above center line

1 point below -3 sigma

< of 3 points below -2 sigma

4 of § points below -1 sigma

8 consecutive points below center line

Sl 3]l nvy ]| w

15 points inside 1 sigma

8 points outside x| sigma

from ASTM C1210-91, table |
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Table HLE.J.] Instrument Verification and Calibration Frequency

Instrument and/or Technique ication Frequency ration Frequency
Calibration Type
ectroscopy
energy-channe! weekly monthly
. detector background weoekly monthly
detector efficiency weekly semi-annual
pectroscopy
channel-energy weekly annual
detector background weekly monthly
detector efficiency woekly annua)
peak shape characteristics weekly annnal
ortional Counting
. mass-atienuation annua!
detector efficiency aily before use annual
detector background y before counting weekly
i cross-tajk quanerly annual
pisteau voltage quarter]y annua!
per EPA 6020
instrument cal:bration sily before use weekly
instrument background aily before use
intillation
uench curve/detector efficiency aily before use semi-ansiusl
counter background esch count batch
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Table LILEJ3.) Instrument Verification and Calibration Frequency

Instrument and/or Technique ication Frequency ration Frequency
Calibration Type
ma Spectroscopy
detector efficiency aily before use semi-annual
detector background aily before use weekly
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Table I1LF.4 Gamma Spectroscopy Analyte Requirements

Nuclide Nuclide name Nuclide Nuclide Name
symbol : symbol
Ac-228 actinium-228 Pa-231 protaciinium-23 }
Am-241 americium-24] Pa-233 protactinium-233
Ann Rad annihilation radiation £a-234m protactinium.234m
— Be-140 barium-140 Pb-210 lead-210
Bi-21) bismuth-211] Pb-21! lead-211
Bi-212 bismuth-212 Pb-212 lead-212
Bi-214 bizgmuth-214 Pb-214 lead-214
Cd-109 cadmium-109 Ra-223 radin-223
Ce-139 cerium-139 Re-224 radium-224
Ce-144 cerium-144 Ra-226 radium-226
Co-57 cobalt-57 Ru-106 ruthenium-106
Co-60 cobalt-60 Rn-21¢ radon-219
Cs-134 cesium-134 Se-75 selenium-75
Cs-137 cesium-137 Sn-113 1n-113
Eu-152 curopium-152 Sr-85 strontium-¥5
Hg-203 mercury-203 Th-227 ¢ thorium-227
1-129 iodine-129 Th-234 thorium-234
K-40 potassium-40 Ti-208 thallium-208
La-140 lanthanum-140 U-235 uranium-235
Mn-54 mangancse-54 Y-88 yitrium-38
Na.22 sodium-22 In-65 zinc-65
Np-237 neRUNIUM-237




